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Description

[0001] This invention relates to a system for enabling
aconference by satellite and to a conference station and
a conference control station for use in such a system.
[0002] In order to enable the exchange of news and
other information, the members of the European Broad-
casting Union (EBU) participate in a conference system
which allows for the exchange of news and other, for
example technical, information between conference
stations of the broadcasters in the different member
countries within the European broadcasting area. As il-
lustrated very diagrammatically in Figure 1, the confer-
ences are controlled or coordinated from a control sta-
tion or centre (‘hub')1 at EBU headquarters in Geneva.
Some broadcasters have terminals 2 with a direct com-
munication link to the control centre 1 while other broad-
casters have terminals 21 with a communication link via
one of the terminals 2. Communication between the par-
ticipants to a conference is achieved via a so-called "N-
1" conference system in which a number N of 4-wire
communication circuits are interconnected at the control
centre 1 in such a way that each terminal 2 receives a
mix of the voice signals from all of the other terminals 2
and 21 participating in the conference but does not re-
ceive its own voice signal. In addition, the use of a single
divisible conference matrix developed by Bill Potter of
the EBU in 1978 enables the participants to be divided
into any number of conference groups.

[0003] The current conference system allows instan-
taneous access for all participants, availability of con-
ference groups and flexibility but is costly because the
connections between the participants are generally via
telephone quality terrestrial analogue 4-wire circuits
leased from the telecommunication authorities (PTT) or
telecommunication companies of the member states.
[0004] It has therefore been proposed to replace the
existing terrestrial conferencing system with a satellite
conferencing system in which communication between
the participants is primarily via satellite links or chan-
nels. This should be considerably cheaper especially if
satellite communication channels are available on sat-
ellite capacity already leased for other purposes.
[0005] In one existing satellite conferencing system
based on the known DAMA (demand assignment mul-
tiple access) satellite communication system, a confer-
ence control station or hub controls access by remote
conference stations in the form of very small aperture
terminals (VSATs) to satellite communication channels.
In this system, a first satellite communication channel is
used by the hub and a second satellite communication
channel is allocated by the hub to a VSAT to establish
a duplex connection between the hub and that VSAT, so
enabling direct communication between the hub and
that one VSAT. A mix of the communication on the du-
plex connection is fed to the other VSATs participating
in the conference by the hub via a third satellite commu-
nication channel. When a participant at one of the other
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VSATs wishes to speak, that participant must contact
the hub, for example via a telephone line or a separate
satellite data channel, to request access to the satellite
communication channel. It is then necessary for the hub
to change the duplex connection from the one VSAT to
the VSAT of the participant wishing to speak, an opera-
tion which can take about two seconds. Accordingly, ac-
cess to the conference with this system is very slow and
it is difficult to intervene in an on-going conversation.
[0006] Anocther approach which has been adopted by
the Arab States Broadcasting Union (ASBU) effectively
simply replaces the terrestrial 4-wire circuit connections
with satellite duplex connections. This satellite confer-
encing system is best illustrated by the representational
diagram shown in Figure 2 where the satellite is shown
as an annulus 30. Each of the conference stations 2
(eight are shown in Figure 2) is pre-allocated its own
satellite communication channel and communicates di-
rectly with the hub or control station 1 via the satellite
30 on this channel. The hub 1 is provided with an "N-1"
conference system similar to that used in the existing
EBU system and supplies a respective N-1 signal to
each of the conference stations so that each conference
station can hear what the other participants to the con-
ference are saying without receiving back its own signal.
Thus, each conference station has to be allocated two
satellite communication channels, one for transmitting
communication to the control station and the other for
receiving its own unique N-1 mix of signals from the con-
trol station. This system enables participants at each
conference station 2 to have unimpeded immediate ac-
cess to the conference, but requires a minimum number
of satellite communication channels equal to two times
the number of conference stations participating in the
conference. Although such a system may be suitable
where the potential total number of conference stations
participating in the conference is relatively small as in
the case of the ASBU, it would be extremely costly in
terms of satellite communication channel use for com-
munication between a large number of conference sta-
tions. In addition, such a system requires signals from
one conference station to be transmitted to another con-
ference station via the hub or control station which
means that the signal has to be transmitted twice by the
satellite to reach the other conference station. This in-
evitably introduces communication delays. Moreover,
because signals have to be received by the hub or con-
trol station and then retransmitted, there can be a loss
of signal quality, especially if digital compression is
used.

[0007] US-A-4716585 describes a gain switched con-
ferencing network wherein a first party or mate places
a call to a second party or mate over a network by mak-
ing a request to a network master which then contacts
the second party to determine whether the second party
is available or busy. If the second party is not busy, the
network master then makes the audio and/or video links
between the two parties. The gain of a microphone at a
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party is controlled so as to reduce the gain when voice
is not detected. When voice is detected, the microphone
is allowed to operate at full gain and the speaker level
output at that party is decreased so as to reduce audio
loop gain between the communicating parties.

[0008] SU-A-1 138 957 discloses a conference net-
work in a star configuration in which communications
between stations are performed via a central station.
Channel allocation and communication between sta-
tions is controlled by the central station.

[0009] Accordingtoafirst aspect of the present inven-
tion defined in claim 1, there is provided a conference
station for use in a system for enabling a conference by
satellite using at least one satellite communication
channel, said conference station comprising:

means for receiving communications on at least
one satellite communication channel having a given
frequency;
means for transmitting communications on at least
one satellite communication channel having a given
frequency,

characterised by means for controlling access
from the conference station to the at least one satellite
communication channel available for transmissions
from the conference station comprising means for de-
tecting whether a communication is being received on
said satellite communication channel, means for deter-
mining that a satellite communication channel is free for
use or unoccupied when the detecting means does not
detect a communication from another conference sta-
tion on said channel, and means for enabling transmis-
sion by the transmitting means of a satellite communi-
cation on said communication channel when said com-
munication channel is determined to be free;

means responsive to a data signal received on a
satellite data channel from a conference control sta-
tion for controlling the satellite communication re-
ceiving means to adjust the satellite communication
channel frequency or frequencies on which the re-
ceiving means is arranged to receive communica-
tions; and

means responsive to a data signal received on a
satellite data channel from a conference control sta-
tion for controlling the satellite communication
transmitting means to adjust the satellite communi-
cation channel frequency or frequencies on which
the transmitting means is arranged to transmit com-
munications.

[0010] In another aspect, the present invention pro-
vides a voice channel card for use in a conference sta-
tion in accordance with the first aspect, comprising:

means for controlling access to the satellite com-
munication channel comprising:
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means for detecting whether a communication is
being received on the satellite communication
channel,

means for determining that the satellite communi-
cation channel is free for use when the detecting
means does not detect a communication from an-
other conference station on that channel, and
means for enabling transmission by the conference
station of a communication on the satellite commu-
nication channel when that communication channel
is determined to be free.

[0011] Enabling transmission of signals from the con-
ference station on a communication channel when sig-
nals from another conference station are not present on
that communication channel should inhibit the possibil-
ity of collisions between signals from conference sta-
tions trying to transmit on the same communication
channel.

[0012] Avoice channel cardorconference station em-
bodying the invention enables the number of voice com-
munication channels to be reduced and also reduces
delays experienced by a participant in accessing a com-
munication channel and transmitting a communication
to participants at other conference stations.

[0013] In an embodiment the receiving means is ar-
ranged to receive communications on at least two com-
munication channels and the enabling means is ar-
ranged to select one of the at least two communication
channels for a transmission.

[0014] Inanembodiment, means are provided for dis-
abling reception of a communication from a communi-
cation channel if it is determined that the conference sta-
tion itself is occupying the channel.

[0015] The present invention also provides a system
for enabling a conference comprising a plurality of con-
ference stations in accordance with the first aspect men-
tioned above.

[0016] In an embodiment, a conference control sys-
tem is provided having means for transmitting on a com-
munication channel not available to the conference sta-
tions, the conference stations being adapted to receive
signals on such communication channel.

[0017] An embodiment of the present invention pro-
vides a system for enabling a conference by satellite
communication, comprising a conference control station
and a number of conference stations, the conference
stations forming at least one group of conference sta-
tions, the control station having means for transmitting
signals on a first satellite communication channel allo-
cated to the at least one group of conference stations,
the transmitting means of each conference station of the
at least one group being arranged to transmit signals on
any of a given number of further satellite communication
channels allocated to the group, the number of further
satellite communication channels allocated to the group
being small compared to the number of conference sta-
tions in the system, the conference control station hav-
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ing means for receiving signals on the further satellite
communication channels allocated to the group, and the
receiving means of each conference station of the group
being arranged to receive signals on the first satellite
communication channel allocated to the group from the
control station and on any of the number of further sat-
ellite communication channels allocated to the group
from any other conference stations of the group. Such
a system enables each conference station of at least
one group of conference stations to have access on de-
mand to the conference on the or any of the given
number of communication channels allocated to the
group without having to request the conference control
station or the hub to provide that access. This should
reduce access times and increase the speed of commu-
nication, facilitating natural conversation. Also, it is not
necessary to pre-assign a separate communication
channel to each of the conference stations. This means
that the number of communication channels required for
aconference can be considerably reduced. The fact that
the number of communication channels allocated to the
at least one group is small compared to the number of
conference stations of the system should be understood
to mean that the number of channels allocated to a
group is generally two or possibly three or could even
be only one if a two-way real time conversation is not
required. Although four or even five or more further com-
munication channels could conceivably be allocated to
a group, in practice, it is generally unlikely and, indeed,
undesirable for more than two participants to be contrib-
uting at the same time to a conference.

[0018] In an embodiment, a conference station com-
prises means for selecting a further communication
channelfor a transmission so allowing, for example, sig-
nals to be transmitted on the same communication
channel as used for a previous transmission to avoid
any undue delays in the transmission and to reduce the
possibility of collisions between signals from different
conference stations.

[0019] Inanembodiment, a conference station, which
may be a conference control station, comprises means
for detecting whether a transmission from that station is
successfully received to enable the undesirable situa-
tion of two or more stations trying to transmit on the
same channel because they started to transmit simulta-
neously or nearly so to be avoided. This may be
achieved by, for example, detecting the return of a sta-
tion identification included in the transmitted signal or
by simply detecting the return of the transmitted signal.
[0020] In an embodiment, a conference station com-
prises means for terminating an unsuccessful transmis-
sion and advising the participant at the conference sta-
tion, for example by generating a warning signal, so that
he or she knows that their signal was not transmitted
correctly.

[0021] In an embodiment, the present invention pro-
vides a conference station comprising means for inhib-
iting reception by a participant at that conference station
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of a signal transmitted by the conference station so as
to avoid that participant being confused by the return of
his or her own signal and to avoid echoes occurring via
loudspeaker-microphone acoustic coupling. This may
be achieved by, for example, disconnecting the return
of a signal transmitted by a conference station from a
signal supplied to the participant or by using some form
of echo cancellation to cancel out the return signal.
[0022] In an embodiment, a conference station has a
respective modulating means for each of the communi-
cation channels on which it can transmit, enabling the
conference station to switch quickly between these
communication channels without having to retune from
one communication channel to another.

[0023] In an embodiment, a conference station, for
example a conference control station, comprises means
for changing the allocated communication channel(s)
enabling the particular channel(s) to be determined ac-
cording to conference requirements and communication
channel availability.

[0024] In an embodiment, a system comprises con-
ference stations divided into a number of groups with
each group being associated with a different group of
further communication channels and the conference
stations in different groups being arranged to transmit
and receive signals on different communication chan-
nels. This allows a number of different conferences to
be carried out simultaneously using the system.

[0025] In an embodiment, a conference control sta-
tion comprising means for moving conference stations
from one group to ancther so allowing the conference
groups to be changed to meet particular requirements,
for example to enable some of the participants in a given
conference group to exchange information or discuss
issues in private.

[0026] In an embodiment, a conference control sta-
tion may comprise means for coupling two or more
groups together to enable signals to be transmitted be-
tween groups of conference stations. This may be
achieved by using, for example, a conventional N-1 ma-
trix at the control station. The use of such coupling
means has the advantage of allowing, for example, two
or more groups to communicate with each other without
having to change the group allocation of conference sta-
tions which may be of particular advantage where only
a brief communication between two groups is required
during ongoing separate conferences of the groups.
This ability to couple two or more groups together also
has advantages in allowing the participants in one group
to intervene in the conference of another group and, for
example, the chairman or editor of a conference may be
placed in a separate group from the remaining partici-
pants in that conference to allow that chairman to have
access to the conference at all times.

[0027] Embodiments of the present invention will now
be described, by way of example, with reference to the
accompanying drawings, in which:
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Figure 1 shows a diagrammatic representation of
the coupling of a conference control station to con-
ference stations;

Figure 2 shows a representational diagram of a pre-
viously proposed satellite conferencing system;
Figure 3 shows a representational diagram of a sat-
ellite conferencing system in accordance with the
present invention;

Figure 4 shows in block diagrammatic form one ex-
ample of a conference station for use in the system
shown in Figure 3;

Figure 5 shows in block diagrammatic form in slight-
ly more detail a conference station of the system
shown in Figure 4;

Figure 6 shows a schematic flow chart illustrating
the operation of a control unit of the conference sta-
tion shown diagrammatically in Figure 5;

Figure 7 shows a diagrammatic view of one exam-
ple of a control panel for use at a conference control
station of a system in accordance with the present
invention;

Figure 8 is a simplified diagrammatic representation
of one possible configuration for a system in accord-
ance with the present invention;

Figure 9 shows diagrammatically an N-1 conferenc-
ing network;

Figure 10 shows a representational diagram of an-
other embodiment of a satellite conference system
in accordance with the present invention;

Figure 10 shows in block diagrammatic form anoth-
er embodiment of a satellite conferencing system in
accordance with the present invention;

Figure 11 shows in block diagrammatic form a con-
ference station suitable for use in the system shown
in Figure 10;

Figure 12 shows in block diagrammatic form parts
of a control station suitable for use in the system
shown in Figure 10;

Figure 13a shows a block diagram of a voice chan-
nel card suitable for use in the conference station
shown in Figure 11 and Figure 13b shows adiagram
of the signal structure; and

Figures 14 to 17 are flow charts for illustrating the
operation of the conference station shown in Figure
11.

[0028] It should be understood that the drawings are
schematic and not to scale.

[0029] Referring now to the drawings, Figure 3 shows
a representational view of a satellite conferencing sys-
tem 100 in accordance with the invention.

[0030] The satellite conferencing system 100 com-
prises a conference control station 10 located at a suit-
able control centre, for example the Eurovision control
centre of the EBU in Geneva, and a number of confer-
ence stations 20 physically remote from the conference
control station 10 but located within the footprint of a
suitable satellite 30. Although only four conference sta-
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tions 20 are shown in Figure 3, the system will generally
include many more conference stations 20. For exam-
ple, as farasthe EBU is concerned, the system 100 may
include fifty or more conference stations 20 and the sat-
ellite transponder may be any one of Nos. 20, 21, 25 or
26 of Eutelsat II/F4 which are already leased by the EBU
for other purposes. However any suitable satellite ca-
pacity may be used.

[0031] As indicated diagrammatically in Figure 3, any
conference station 20 may be coupled by appropriate
terrestrial communication links to one or more subordi-
nate conference stations 201 to enable those subordi-
nate conference stations 201 to participate in a satellite
conference. The conference control station 10 may also
be connected via terrestrial links to one or more subor-
dinate conference stations 201 or control stations of oth-
er conference systems outside the footprint of the sat-
ellite 30. For example, where the conference control sta-
tion 10 is located in Geneva, then terrestrial links may
be provided to a subordinate station in, for example,
New York.

[0032] The conference control station 10 is arranged
to transmit communication signals to the conference
stations 20 via the satellite 30 on afirst allocated satellite
communication channel SC1 and to receive communi-
cation signals on second and third further allocated sat-
ellite communication channels SC2 and SC3. Each of
the conference stations 20 is capable of transmitting
communication signals via the satellite 30 to the control
station 10 and to the other conference stations 20 on
each of the second and third satellite communication
channels SC2 and SC3. As will become clear from the
following description, it is the conference station, not the
hub, which control access to the second and third sat-
ellite communication channels.

[0033] The communication signals transmitted be-
tween the stations 10 and 20 are generally voice signals
but could be any other suitable form of human commu-
nication signal, for example other audio or video signals,
depending upon the available satellite capacity.

[0034] Figure 3 shows the conference stations 20
connected in a single group with the control station 10
so as to form a single conference. However, where more
satellite communication channels are available, the sys-
tem 100 may allow for a number of simultaneous con-
ferences consisting of different groups of conference
stations 20. For each conference group, three allocated
satellite communication channels will generally be re-
quired, a first satellite communication channel corre-
sponding to the first satellite communication channel
SC1 forenabling transmission by the conference control
station 10 and second and third satellite communication
channels corresponding to the satellite communication
channels SC2 and SC3 shown in Figure 3 for enabling
communication by the conference stations 20 of a group
with the conference control station 10 and the other con-
ference stations 20 of that group.

[0035] As described above, the number of further sat-
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ellite communication channels allocated to each confer-
ence station 20 in a particular group is limited to two.
This limits the number of conference stations 20 from
which participants can speak into the conference at a
given time to two which is generally desirable so as to
facilitate understanding of the discussions by all of the
participants. However, it may be desirable in some cir-
cumstances to allocate, for example, three satellite
communication channels to each conference station 20
in a particular group so as to allow simultaneous speak-
ing by participants from three conference stations 20.
Also, the system could be operated by making only one
satellite communication channel available to the group,
but this would not allow natural two-way conversation.
The control station 10 should always be able to partici-
pate in a conference. The satellite communication chan-
nels will generally be allocated to a conference group
by the control station 10 from the further satellite com-
munication channels available to the system 100.
[0036] The number of conference groups into which
the conference stations 20 within the system can be di-
vided will, of course, depend upon the total number of
satellite communication channels available to the sys-
tem 100. For example, if it is desired to have the possi-
bility of up to four separate conferences proceeding si-
multaneously, then, in the above example, twelve satel-
lite communication channels will generally be required,
three for each conference.

[0037] Of course, if unimpeded access by the control
station to a conference is not necessary, then the control
station need not have its own dedicated communication
channel.

[0038] Figure 4 illustrates in block diagrammatic form
one example of a satellite conferencing system 100a in
accordance with the invention having the capability for
enablingfour independent simultaneous conferences K,
L, Mand N.

[0039] The satellite 30 is illustrated very schematically
as a block in Figure 4 to show, as identified blocks, the
satellite channels available for the system 100a.
[0040] As shown, there are four sets of three satellite
communication channels K1 to K3, L1 to L3, M1 to M3
and N1 to N3 where the letter indicates the conference
group to which the communication channel is allocated
while the number indicates the allocation within the con-
ference group of that channel. Thus, the satellite com-
munication channels K1, L1, M1 and N1 are allocated
to the control station 10 to allow it to communicate with
the conference stations 20 while the satellite communi-
cation channels K2 and K3, L2 and L3, M2 and M3, and
N2 and N3 are allocated to the conference stations par-
ticipating in the particular conference group. A number
of data channels 30a are provided to enable the ex-
change of control or housekeeping data between the
conference control station 10 and the conference sta-
tions 20. Transmission on the satellite communication
channels is illustrated by solid lines with the arrow indi-
cating the direction of transmission while transmission
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on the data channels is indicated by the dashed lines,
again with the arrows indicating the direction of trans-
mission.

[0041] For simplicity, Figure 4 shows only the trans-
mission of signals between members of the conference
group N, although all of the conference groups may be
operational simultaneously. In addition, although Figure
4 shows only three conference stations 20, generally
there will be many more conference stations 20, for ex-
ample fifty or more.

[0042] Figure 4 shows signals being received on sat-
ellite communication channels N1, N2 and N3 by each
of the three conference stations, with the left hand con-
ference station 20' transmitting on the channel N2 and
the centre conference station 20" transmitting on the
channel N3.

[0043] Each of the conference stations 20 comprises
a satellite dish 20a mounted on a support 20b. Gener-
ally, for the satellite transponders currently leased by the
EBU which have a wider beam than most satellite trans-
ponders, the satellite dish 20a will be a 1.8 metre or 2.4
metre diameter dish, although 3.7 metre diameter sat-
ellite dishes may be used for conference stations at the
periphery of the satellite footprint. The conference con-
trol station 10 will generally have a larger satellite dish
11, generally a 3.7 metre or 4.5 metre satellite dish
mounted on a support 11a. It is preferred that the dish
sizes and transmitter power rating should be sufficient
to enable the addition of star configuration data-commu-
nication facilities without modification, if desired. If nar-
rower beam satellite transponders are used then the
satellite dishes may be, for example, a size smaller with
1.8,2.4, 3.7 and 4.5 metre dishes beingreplaced by 1.2,
1.8, 2.4 and 3.7 metre dishes, respectively.

[0044] A conference station 20", is shown enlarged
and in slightly more detail in Figure 5. Each conference
station 20 comprises a respective demodulator 211, 212
and 213 for receiving and demodulating signals from the
allocated satellite communication channels, in this case
channels N1, N2 and N3 via a respective low noise am-
plifier (LNA) and associated down-converter (shown as
blocks 214, 215 and 216 in Figure 5), both of conven-
tional form. The low noise amplifiers amplify the incom-
ing satellite signals received by the satellite dish 20a
while the down-converters change the frequency of the
incoming signals from the satellite channel carrier fre-
quency to the intermediate frequency of the demodula-
tors. Each demodulator 211, 212 and 213 is associated
with a respective digital-to-analogue converter 221, 222
and 223 for converting the demodulated digital signals
into analogue signals. The analogue signals output from
the digital-to-analogue converters 221, 222 and 223 are
supplied to a conventional audio mixer 230 which pro-
vides an output via a variable power amplifier 240 to a
loudspeaker 250 of a control panel 201.

[0045] The digital-to-analogue converters 222 and
223 are coupledtothe mixer 230 via respective switches
SW1 and SW2 which are controlled by a control unit 210
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as will be described hereinafter.

[0046] The control panel 201 may be situated at any
appropriate location. Thus, for example, in the case of
the EBU, the control panel 201 may be situated in the
newsroom of the broadcaster to whom the control sta-
tion 20 is allocated.

[0047] The control panel 201 also carries a micro-
phone 260 which is coupled to a conventional amplifying
device 261 which operates when a 'push-to-talk' switch
SWa3 is operated by a participant at the conference sta-
tion 20, as in the current EBU terrestrial system. As
shown by the dashed line 261a in Figure 5, the switch
SWa3 is coupled to the variable power amplifier 240 in a
known manner so that when the 'push-to-talk' switch
SWa3 is activated, the loudspeaker output level is auto-
matically reduced or dimmed to a level that does not
cause noticeable acoustic coupling from the loudspeak-
er 250 to the microphone 260. Typically, the reduction
represents a 15dB attenuation with respect to the nor-
mal output level of the loudspeaker 250. Also, as again
is known for such microphone/loudspeaker terminals or
control panels, the microphone 260 will generally be a
proximity microphone to reduce the acoustic feedback
level.

[0048] The switch SW3 couples the signal from the
amplifying device 261 to each of two analogue-to-digital
converters 272 and 273. The analogue converters 272
and 273 are coupled via respective voice-activated
modulators 282 and 283 and a two-way switch SW4 to
a high power amplifier 290 which may be any suitable
form of solid state power amplifier. As shown in Figure
5, the switch SW4 is coupled to the high power amplifier
290 via an up-converter 289 of known type which com-
prises a stable local oscillator for converting the frequen-
cy of the output signal of a modulator 282 or 283 to the
actual satellite channel carrier frequency. The high pow-
er amplifier 290 supplies an output signal to the satellite
dish 20a.

[0049] The demodulators and digital to analogue con-
verters 211 and 221, 212 and 222 and 213 and 223 are
shown separated by only a dashed line because they
may be provided as a single conventional off-the-shelf
components such as MODEMS plus CODECS as may
the analogue-to-digital converters and modulators 272
and 283 and 273 and 283. Any suitable form of MODEM,
preferably one capable of adaptive differential pulse
code modulation using standard quadrature phase shift
key (QPSK) modulation with FEC (forward error correc-
tion) may be used. The arrangement should preferably
be such that each satellite communication channel is ca-
pable of transmitting about 33 Kilobits per second (Kbits/
s) with 32 Kbits/s being uncompressed ADPCM (adap-
tive differential pulse code modulation) voice data and
the remainder overhead data identifying the transmis-
sion.

[0050] Operation of the MODEMS and switches SW1,
SW2 and SW4 and the high power amplifier 290 is con-
trolled by the control unit 210 which may, as illustrated
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schematically in Figure 5, comprise a microprocessor
210a with associated read only memory 210b and ran-
dom access memory 210c. The dashed lines in Figure
5 again show data and control communications but this
time between the control unit 210 and the various com-
ponents of the conference station 20. The operation of
the control unit 210 will be described in greater detail
below.

[0051] The control station 10 also has signal transmit-
ting and receiving apparatus which is similar to the sig-
nal transmitting and receiving apparatus of the confer-
ence stations 20. However, for each conference group,
the control station 10 requires only two demodulators
212 and 213 and associated digital-to-analogue con-
verters 222 and 2283 and a single modulator 281 and
associated analogue-to-digital converter 271. In addi-
tion, the switches SW1, SW2 and SW4 are not required.
Normally the control station 10 will have a higher power
amplifier than the conference stations 20 to ensure that
its signal should normally always get through. Thus, typ-
ically the amplifiers 290 of the conference stations 20
may be 1 to 10 watt solid state power amplifiers while
the amplifier 290' of the control station 10 may have a
power of up to about 100 watts.

[0052] The control station 10 has a network control
system 12 which, although not shown, may again com-
prise a microprocessor and associated read only mem-
ory and random access memory. The network control
system 12 supplies control signals via the data channels
30a to control the groups to which conference stations
20 are allocated as will be described below. In addition,
the network control system 12 controls operation of an
N-1 matrix to enable, as will be described below, com-
munication between, for example, different satellite con-
ference groups. The network control system 12 is cou-
pled to a conference selection panel 13 which enables
an operator or coordinator at the control station 10 to
control the allocation of conference stations to groups
and to control communication between different confer-
ence groups.

[0053] Operation of the conference system 100a
shown by Figs. 4 and 5 will now be explained with the
help of Figs. 6 and 7 which show, respectively, a simpli-
fied flowchart for explaining the operation of the control
unit 210 of a conference station and part of the confer-
ence selection panel 13 at the control centre 10.
[0054] Where the conference is a news conference
allowing broadcasters to participate in an exchange of
views about news items, then the conference system
will generally be operating continuously and 24 hours a
day, although there may be set times for formal discus-
sions.

[0055] The conference selection panel 13 has at least
six illuminatable control buttons for each conference
station. In the arrangement shown in Figure 7, the six
control buttons associated with a particular conference
station 20 are arranged in a vertical strip. For simplicity,
in the examples shown, the strips of control buttons are
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arranged in blocks of four. The control panel 13 shown
in Figure 7 is thus intended for controlling a maximum
of forty conference stations 20. Typically, two such con-
trol panels may be provided to enable up to a maximum
of eighty conference stations 20 to be controlled from
the conference selection panel. Although not shown in
Figure 7 the coordinator at the control station 10 may
be provided with an array of two further control buttons
for each conference station 20 for reasons which will be
explained below.

[0056] As shown in Figure 7, the top four control but-
tons 13a to 13d of each control strip are labelled, in se-
quence, K, L,M,N and are usedto enable the conference
stations to be allocated to a particular conference group.
The fifth control button 13e is provided for enabling the
control station 10 to disable or enable transmission by
that particular conference station 20. The final control
button 13f of a strip is a carrier presence indicator button
which lights up to indicate to the coordinator that that
particular conference station 20 is transmitting on one
of its two allocated satellite communication channels.
The conference station control buttons 13a to 13d and
the transmission enable/disable control button 13e com-
prise appropriate, for example push button, switches
which when activated by a coordinator cause the appro-
priate conference station to be allocated to one of the
groups K, L, M or N or for transmission from that con-
ference station to be enabled or disabled. The control
buttons 13a to 13d include lights such as LEDs or tung-
sten filament lamps which light up in a first colour, for
example yellow, when activated while the enable/disa-
ble control button 13e is arranged to light up in a second
colour, for example green, when transmission by that
particular conference station is enabled and to flash
when transmission is disabled. If the conference station
20 does not respond to the control station, the button
13e either does not light up or shines red if a bicolour
LED is used. The carrier presence control button 13f
lights up in a third, for example red, colour when the
presence of a voice carrier from that conference station
is detected.

[0057] In order to allocate conference stations 20 to
the conference group N, a coordinator at the control sta-
tion 10 will activate the appropriate buttons 13d associ-
ated with the conference stations 20 desired to be in the
group. Activated control buttons 13d are shown shaded
in Figure 7. Thus, in the particular configurations shown
by way of example in Figure 7, twenty five conference
stations 20 are allocated to the conference group N,
eight to conference group K, two to conference group L
and five to conference group M. Only one of the control
buttons 13a to 13d can be activated for a particular con-
ference station at a time. Activating a different control
button 13a to 13d for that conference station 20 will
transfer the conference station to the conference group
associated with the activated control button. According-
ly, a conference station 20 is always selected to a con-
ference group and cannot be allocated to more than one
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conference group at the same time.

[0058] Once the coordinator has allocated confer-
ence stations 20 to a particular group, the network con-
trol system 12 causes the high power amplifier 290" of
the control station 10 to send, as indicated by the
dashed line 291', control data signals via appropriate
satellite data channels 30a and the satellite 30 to the
selected conference stations. The control data on the
satellite data channels is received via the appropriate
satellite dishes 20a and supplied to the respective con-
trol units 210 of the chosen conference stations 20.
[0059] As indicated by the flowchart in Figure 6, as-
suming that the conference station 20 is active, then the
control unit is placed in a ready mode awaiting an in-
coming data signal on a data channel 30a (step S2), an
incoming voice signal on a satellite communication
channel (step S1) or activation of voice activated device
within a modulator 282 or 283 of that conference station
(step S8). When the control unit detects at step S2 that
the incoming satellite signal is a control data signal on
a satellite data channel, the control unit 210 next deter-
mines what sort of data signal is being received from the
control station 10. In this example, the control unit 210
checks to see whether a "Doppler correction" signal is
being received from the control station 10, that is a sig-
nal to fine tune the demodulators 211, 212 and 213 to
account for Doppler shift of signals transmitted from the
satellite 30 (down leg signals) due to movement of the
satellite in its geosynchronous orbit. The control unit210
checks at step S4 to see whether the control station 10
is instructing it to re-tune the demodulators 212 and 213
to different frequency satellite communication channels,
for example to change the conference group to which
the conference station 20 is allocated. At step S5, the
control unit 210 checks to see whether the data signal
is a routine request for information on the operational
status of the control station and at step S6 checks to see
whether a disable signal (or an enable signal if the con-
ference station 20 was previously disabled) has been
received from the control station 10 to disable (or ena-
ble) voice communication from that station.

[0060] Where a "Doppler correction" signal is re-
ceived, then, as indicated by box S3a in Figure 6, the
control unit sends control signals via the control lines
211a, 212a and 213a, as appropriate, to fine-tune the
demodulators 211, 212 and 213 to enable the confer-
ence station 20 to lock on quickly to signals transmitted
to it via the satellite 30 on the three satellite communi-
cation channels N1, N2 and N3 allocated to that control
station 20.

[0061] Where the data signal is a request for status
information, then, as indicated by box S5a in Figure 6,
the control unit 210 transmits the appropriate data via
the high power amplifier 290 to the transmitter 21b for
transmission via the data channels 30a to the control
station 10. Generally, data signals for transmission on
the data channels 30a will be combined with any voice
and housekeeping data signals for transmission on the
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satellite communication channels and any data commu-
nication signals at the input to the up-converter 289, with
the voice, data and data communication signals each
having their own respective carrier frequencies. The
supply of voice signals from the amplifier 290 or 290a’
to the satellite dish 20a or 11 is indicated by a solid line
290 or 290a' while the supply of data signals is indicated
by a dashed line 291 or 291".

[0062] In response to a disable/enable instruction
from the control station 10, then transmission by the
conference station 20 is disabled (or enabled if it was
previously disabled) at step S6a. This may be achieved
by the control station 210 disabling (or enabling) the
modulators 282 and 283 to prevent transmission of
voice communication by the conference station 20. For
example, the switch SW4 may be a three, rather than a
two, position switch having a central position in which
neither of the modulators 282 and 283 is coupled to the
amplifier 290. As another alternative, the control unit
210 may over-ride the operation of the voice-activation
within the modulators. When a conference station 20 is
disabled, the amplifier 290 remains operative to enable
transmission of data signals to allow data communica-
tion with the control station.

[0063] When the control unit 210 receives a disable
instruction from the control station 10, the control unit
210 may also send a signal to the control panel 210 to,
for example, cause a light to flash on the control panel
210 to indicate to the local participants that their trans-
mission has been disabled. Transmission may be disa-
bled if, for example, the local participants have inadvert-
ently left the microphone 260 switched on when they are
not intending to speak into in a conference.

[0064] Where a signal instructing the control unit 210
to change the satellite communication channels is re-
ceived from the control station 10 at step S4, then, as
indicated by step S4a, the control unit 210 supplies con-
trol signals on the control lines 211a, 212a, 213a, 282a
and 283a to the demodulators 211, 212 and 213 and
modulators 282 and 283 to re-tune them in accordance
with the instructions received from the control station to
the newly allocated satellite communication channels.
In the present case the activating of the control light N
for a particular conference station 20, causes the control
station 10 to transmit instructions on the data channels
to that conference station 20 to re-tune the demodula-
tors and modulators to the appropriate ones of the sat-
ellite communication channels N1 to N3 allocated to the
group N, if the conference station 20 is not already tuned
to those channels. Thus, the modulators 282 and 283
are tuned to the satellite communication channels N2
and N3 as are the demodulators 212 and 213 while the
demodulator 211 is tuned to the satellite communication
channel N1.

[0065] When, as shown in Figure 6, the control unit
210 detects at step S1 an incoming voice signal on one
of the allocated satellite communication channels (N1,
N2 or N3 in this example), then the control unit 210
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checks at step S7 whether the signal being received by
the satellite dish 20a is the return or down leg of a com-
munication signal which has just been transmitted by
that conference station 20. If the answer is no, then, as
indicated by step S7a, the incoming voice signal is sup-
plied via the mixer 230 to the loudspeaker 250. If the
answer is yes, then, as indicated by step S7b, the control
unit 210 sends a signal via control line 210e to open the
appropriate one of switches SW1 and SW2 to discon-
nect the return of the conference station's own signal
from the voice signal mix supplied to the loudspeaker
250 so that the participants at the control station 20 are
not confused by hearing the delayed return of their own
transmission.

[0066] The detection of the return of the conference
station's own transmission may be achieved by using
the overhead data in the transmitted signal to identify
the source of the signal to enable its disconnection from
the mix. As another possibility, the conference stations
20 may use the data channels to indicate that a confer-
ence station is transmitting on a particular satellite com-
munication channel and this "house-keeping" data may
be used to cause the control unit 210 to disconnect the
return signal. However, where there are a large number
of conference stations 20, then they may not all be able
to have instantaneous access to the data channels and
accordingly there may be some delay before an indica-
tion of a voice transmission can be provided on the data
channels.

[0067] It may also be possible to use an echo cancel-
ler to detect the return of a conference station's own sig-
nal and then to use that echo canceller to cancel out the
return signal from the mix. However, the effectiveness
of the echo cancellation would be determined by any
signal distortion due to, for example, rain-fade.

[0068] As yet another possibility, because the control
unit 210 will know when the conference station 20 is
transmitting on one of the satellite communication chan-
nels N2 and N3, then the control unit 210 may simply
disconnect the appropriate satellite communication
channel from the signal supplied to the mixer 230 by
opening the appropriate one of the switches SW1 and
SW2 after a small delay, for example 250 milliseconds
from the start of the transmission, and then re-connect-
ing that signal to the mixer after a given delay, for ex-
ample 270 milliseconds, after the end of the transmis-
sion by the conference station 20. This simple approach
does not, however, take account of the possibility of col-
lisions which may occur if two conference stations 20
fry to transmit on the same satellite communication
channel within a short time, for example 260 millisec-
onds of each other. If this happens, either the stronger
of the two voice signals will get through or neither of the
voice signals will be received by the satellite.

[0069] It is important for the conference station to be
able to determine whether its own transmission has
been received by the satellite and to warn the partici-
pants at the conference station if its transmission has
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not been received. Thus, as indicated in Figure 6, if the
control unit 210 determines at step S7 that the return of
that conference station's own signal has not been de-
tected, then the control unit checks at step S15 whether
or not the conference station had been transmitting on
satellite communication channel N2 or N3 about just
over 300 milliseconds ago. If the answer is yes, then the
control unit causes, at step S14, the mixer 230 to send
an audible warning via the loudspeaker 250 to the local
participants to warn them that their transmission was not
well received and also disables the transmission. If the
answer is no at step S15 then, as indicated at step S15a
in Figure 6, no action is taken.

[0070] The control unit 210 also checks, as indicated
by step S8 in Figure 6, if the voice-activated device with-
in one of the modulators 282 and 283 has been activat-
ed. If the answer is no, then the control unit 210 returns
to its waiting state waiting for either an incoming satellite
signal or an input from the microphone 260. When the
voice-activated device of a modulator is activated, the
control unit 210 checks at step S9 to see whether the
satellite communication channel N2 is occupied. If the
answer is no, then the control unit 210 preferably checks
at step S10 to see whether the previous transmission
by this conference station was on the satellite commu-
nication channel N2. If the answer is yes, then the con-
trolunit 210 causes the signal to be transmitted on chan-
nel N2 as indicated at step S10a by sending a control
signal to the switch SW4 to couple the modulator 282 to
the high power amplifier 290 so that the voice commu-
nication from the microphone 260 can be transmitted on
the satellite communication channel N2. If the previous
communication from this conference station was not
transmitted on the satellite communication channel N2,
then the control unit 210 checks at step S11 to see
whether the other satellite communication channel N3
is occupied. If the answer is no, then the control unit 210
causes, as indicated by step S12, the switch SW4 to
couple the modulator 283 to the high power amplifier
290 so that the voice communication can be transmitted
on the satellite communication channel N3. If the an-
swer at step S11 is yes, then the control unit 210 controls
the switch SW4 to cause transmission of the voice signal
on the satellite communication channel N2 as indicated
by step S10a.

[0071] Where the answer at step S9 is that the satel-
lite communication channel N2 is occupied, then the
control unit 210 checks at step S13 whether the satellite
channel N3 is occupied. If the answer is no, then the
control unit 210 causes the switch SW4 to be moved to
the position enabling transmission on the satellite com-
munication channel N3 as indicated by step S12. Where
the answer at step S13 is yes so that both satellite com-
munication channels are occupied, then the control unit
210 sends at step S14 an audible signal or beep to the
participants at the conference station 20 via the loud-
speaker 250 to indicate that participation is not possible
atthis time. In addition, the control unit 210 supplies con-
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trol signals via the control lines 282a and 283a to deac-
tivate transmission of signals from the conference sta-
tion 20 on either satellite communication channel N2 or
N3.

[0072] The method described above with reference to
steps S9 to S14 enables voice communication from a
conference station 20 to be continued on the same sat-
ellite communication channel so that, for example, a
pause in mid-sentence of about a second does not
cause a change in the satellite communication channel.
[0073] The control unit 210 may be arranged to cause
a delay in the transmission of the voice signals so that
transmission of the carrier on the selected satellite com-
munication channel occurs slightly before transmission
of the voice signal, for example the control unit 210 may
cause the transmitter to send the carrier a few millisec-
onds in advance of the first syllable of the voice trans-
mission by delaying the speech signal before it arrives
at the high power amplifier 290. This delay could occur
in, for example, the analogue-to-digital converter 272 or
273. However, to avoid unacceptable delays in commu-
nication, any such delay of the voice signal should not
exceed about 30 milliseconds. The advantage of delay-
ing the voice signal a few milliseconds after transmis-
sion of the carrier signal is activated is that it provides
the receiving conference stations 20 and control station
10 with more time to lock onto an incoming transmission
before the voice signal is received. In addition, it gives
the transmitting conference station 20 more time to de-
tect the return of its own transmission and to disconnect
that transmission from the signals supplied to the mixer.
[0074] As indicated in Figure 6, when the control unit
210 detects at step S16 the end of the voice signal, then
the control unit 210 waits for a predetermined period, as
indicated by step S17, for example about 500 millisec-
onds, and then checks at step S18 whether there is a
resumption of the voice signal. If the voice signal has
not resumed, then the control unit 210 stops the trans-
mission at step S19. Otherwise transmission continues
as indicated by step S20. This allows for small pauses
in the voice signal input from a participant without loss
of the satellite communication channel.

[0075] As shown in Figure 4, the right hand confer-
ence station 20 is not transmitting and so both switches
SW1 and SW2 are closed to enable supply to the mixer
230 of voice signals on all three allocated communica-
tion channels N1, N2 and N3. However, conference sta-
tion 20' is transmitting on channel N2 and conference
station 20" is transmitting on channel N3 so their respec-
tive switches SW1 and SW2 are open to prevent their
own voice signals being supplied to the mixer 230
[0076] As will be appreciated from Figure 5 in partic-
ular, voice signals transmitted by the control station 10
on the first satellite communication channel N1 are al-
ways received by the conference stations 20 so that a
coordinator at the control station 10 can always inter-
vene in a particular conference.

[0077] The fact that the coordinator can intervene en-
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ables control of the conference, for example allowing the
coordinator to advise a conference station 20 that they
have inadvertently left their microphone switched on (as
indicated by the control button 13f). In addition, if the
coordinator feels that two participants are monopolising
the conference with a two-way discussion, then the co-
ordinator may advise those two parties that he is trans-
ferring them to another group so that they can continue
their two-way conversation without hindering communi-
cation between the other participants to the main con-
ference. It is, of course, also possible that participants
to the conference may request transfer to another con-
ference group so that they can conduct a private con-
ference.

[0078] As indicated above, transfer of conference sta-
tions between groups is easily achieved by use of the
control panel 13 which enables the coordinator simply
to transfer a conference station 20 from one conference
group to another conference group by activating the ap-
propriate one of the control buttons 13b to 13d to send
the data signals to the conference station to change its
allocated satellite communication channels.

[0079] A conferencing system in accordance with the
present invention may be provided with even greater
flexibility by allowing the satellite conference groups to
be coupled together via a conventional N-1 matrix at the
control station 10.

[0080] Figure 4 shows the control station 10 as auto-
matically supplying the satellite communication chan-
nels for a particular group, for example channels N2 and
N3, via the associated mixer 230 to the loudspeaker 250
at the control station 10. Generally, the control station
10 will have sufficient MODEMS to enable it to receive
signals on all the satellite communication channels al-
located to the system enabling the control station 10 to
listen to and participate in each of the conference
groups.

[0081] The incoming signals from the respective
groups K to N may be supplied by respective MODEMS
to different mixers and one of the additional row of con-
trol switches mentioned above may be used to enable
the coordinator at the control station 10 to couple the
outputs of selected mixers to the loudspeaker 250 to se-
lect the groups he or she wishes to listen to. Preferably,
however, the outputs of the mixers 230 of the groups
are coupled to a conventional N-1 network which ena-
bles the control station 10 to listen in to any or all of the
conference groups and, in addition, allows the control
station 10 to enable communication between different
conference groups. The conference selection panel 13
may also be provided with control buttons to enable the
coordinator to listen to selected individual conference
stations in different groups either via the loudspeaker
250 or a separate audio output.

[0082] Figure 8 illustrates schematically one situation
where communication between groups may be of ad-
vantage while Figure 9 shows diagrammatically an N-1
matrix network. The blocks labelled K, L, M and N in

10

15

20

25

30

35

40

45

50

55

11

Figure 8 represent the four conference groups men-
tioned above. The block N is shown coupled to a number
of conference stations 20, only three being shown. The
block M is shown as being coupled to two conference
stations labelled 20E and 20S. The conference group L
is in this example allocated to two fly-away earth stations
(FESs) which will generally constitute 90 cm satellite
dishes transportable to remote or difficult locations to
enable information, for example news, input to the con-
trol station 10. Each of the FESs FE1 and FE2 in Figure
8 is allocated a dedicated one of the two satellite com-
munication channels L2 and L3 available in the confer-
ence group L so that they have unimpeded access to
the control station 10. In the example shown in Figure
8, the conference group K is unused.

[0083] In the interests of simplicity, Figure 8 omits
most of the component parts of the control station 10
and simply shows the mixer 230 at the control station
10 associated with each of the conference groups. The
output of each mixer is supplied to a respective input of
an N-1 matrix 40 of the type shown in Figure 9 similar
to the one already in existence at EBU headquarters.
Thus, conference groups K to N supply inputs to the N-
1 matrix 40 on matrix inputs 50 to 53. There is also an
input 54 to enable the voice input from the hub or control
station microphone to be supplied to the N-1 matrix and
a further input 55 to supply an input signal from any N-
1 local network 41 communicating with the control sta-
tion, for example EBU's existing N-1 conference sys-
tem.

[0084] The N-1 matrix 40 has outputs 50a to 53a for
supplying signals to the conference groups K to N via
the appropriate first satellite communication channel
K1, M1, L1, N1 fromthe conference station 10, an output
54a to the loudspeaker 250 at the control panel 201 of
the control station 10 and an output 55a to the local N-
1 network. As with the existing N-1 network at EBU
headquarters, under software control, signals from any
one of the inputs 50 to 55 to the N-1 matrix may be sup-
plied to any one of the outputs 50a to 55a except the
output corresponding to the input. The inadmissible con-
nections are shown shaded in Figure 9. The coordinator
or operator at the control station 10 may be provided
with an N-1 array of control buttons representing the N-
1 matrix or a selection panel similar to that shown in Fig-
ure 7.

[0085] By activating appropriate ones of the matrix
control buttons, input signals 50 to 55 may be supplied
to selected ones of the outputs 50a to 55a. Thus, for
example, by activating the switches corresponding to
the matrix cross-points identified as 40a to 40f in Figure
9, the conference groups L and M can communicate with
the conference group N and each other via the control
station 10. Although this is a double-hop arrangement
because the signals from each conference group have
to be transmitted twice by the satellite to reach the other
conference groups, it does allow the participants in the
conference groups L and M to have unimpeded access
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to the conference group N because each of the two par-
ticipants to the conference groups L and M can be allo-
cated one of the two satellite communication channels
of that group. This has the advantage of enabling the
fly-away earth stations FE1 and FE2 which may be lo-
cated in remote areas to have easy access to the main
conference N. Also, as shown, two participants 20E and
20S in the conference group N can be placed in the con-
ference group M to enable them to act as chairmen or
editors because they have unimpeded access to the
conference group N. For example, in the case of a news
conference, an editor 20E for news items and an editor
208 for sports items may be allocated to the conference
group M. Because the allocation of conference stations
20 to the different groups can be changed by the control
station 10, the participants acting as editors or chairmen
may be rotated on an appropriate basis.

[0086] Of course, N-1 matrix networks may be used
to enable the subordinate stations 21 shown in Figure
1 to participate in a conference via their associated con-
ference stations 20.

[0087] Where asatellite conference system in accord-
ance with the invention has the potential for four confer-
ence groups each using three satellite communication
channels then only 0.5 MHz of total satellite channel
bandwidth will be required regardless of the total
number of conference stations comparedto the 3.6 MHz
bandwidth required for the system shown in Figure 2
having forty-eight conference stations.

[0088] In addition, the delay between transmission
and reception of a communication signal should be half
that of the system shown in Figure 2, that is typically
about 260 milliseconds, because each communication
signal is only transmitted once by the satellite.

[0089] Figure 10 shows in block diagrammatic form
similar to Figure 4 another example of a satellite confer-
encing system in accordance with the present invention.
[0090] Figure 10 differs from Figure 4 primarily in the
detailed construction of the conference control station
10' and the conference stations 20y. In addition, Figure
10 shows two separate data channels |IB and DB for
monitor and control communication between the confer-
ence control station 10" and the conference stations 20y,
20'y and 20"y as is well known in practice in the art. The
conference system may comprise more or fewer confer-
ence stations than actually shown in Figure 10.

[0091] Each of the conference stations 20y, 20'y and
20"y comprises a satellite dish 20a mounted on a sup-
port 20b plus an outdoor unit ODU, an indoor unit IDU,
a conventional audio mixer 230 (similar to that shown in
Figure 4) and a control panel 201, again similar to that
shown in Figure 4.

[0092] The conference control station or hub 10' com-
prises a satellite dish 10a and outdoor RF equipment
RFU similar but typically, although not necessarily, larg-
er in size and rated power than the conference stations.
[0093] The outdoor RF equipment RFU is connected
through a divider/combiner unit DIV/COM to the hub in-
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door equipment HUB IDU, which comprises similar
components to the indoor units IDU of the conference
stations, and to a Primary DAMA Controller PDC which
comprises equipment to control and monitor the confer-
ence stations through the satellite by means well known
in the art.

[0094] The primary DAMA controller PDC is connect-
ed to a network management system NMS, consisting
of a computer platform and software, as is known in the
art, providing a user-friendly interface to monitor and
control the conference system.

[0095] The network management system NMS can
be connected to a conference selection panel 13 to fur-
ther simplify the system operation as described above
with reference to figure 7.

[0096] Figure 11 shows in more detail the construction
of a conference station 20y. The outdoor unit ODU is
mounted at an off-set (ie off-set from the satellite dish)
focal point of the satellite antenna and connected
through a single coaxial cable IFL to the indoor unit IDU
accommodated inside a building. The outdoor unit ODU
is, in this example, based on the "NEXTAR" (trademark)
- 5H Ku-band outdoor unit manufactured by NEC cor-
poration of Tokyo, Japan. For aspects of this unit refer-
ence may be made for example, to US Patents Nos.
4901369, 4803440, 4590417, 4965851, 4967413 and
European patent application no. 95120679.6, the whole
contents of which are hereby incorporated by reference.
The outdoor unit has a transmission path and a recep-
tion path. The transmission path converts a modulated
intermediate frequency (IF) carrier in the 160 to 200
MHz band supplied via multiplexing unit 250 from the
indoor unit IDU via the interfacility frequency (IF) link ca-
ble IFL up into the 14 to 14.5 GHz band in 20 MHz steps
using a transmission mixer or up-converter 251. The up-
converted signal is then amplified by a high power am-
plifier 253 and supplied via a multiplexing unit 254 to the
antenna 20a.

[0097] The reception path of the outdoor unit ODU
comprises a low noise converter 255 for receiving an
amplifying and incoming RF signal from the multiplexing
unit 254 and for converting the received RF signal into
an intermediate frequency (IF) signal in the 160 to 200
MHz band. The IF and RF band widths of the outdoor
unit are such that only a single outdoor unit is required
for up and down conversion of all three satellite commu-
nication channels and the associated data channels.
Reference frequency signals for the up converter 251
andthe low noise converter are derived by a synthesizer
252 and a 10MHz signal supplied by the cable IFL from
a 10MHz stable crystal oscillator OSC provided in the
indoor unit IDU. The synthesiser 252 comprises a
phased locked oscillator and contains multiple feedback
loops to realise a very accurate output frequency. The
operation of the components of the outdoor unit ODU is
controlled by a control unit 257 which enables, for ex-
ample, control of gain and level and supply of the refer-
ence signal for the low noise converter 257.
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[0098] The indoor unit IDU comprises a respective
voice channel card VC1, VC2 and VC3 for each of the
satellite communication channels SC1, SC2 and SC3,
respectively.

[0099] AsshowninFigure 13a, each of the voice com-
munication cards VC comprises a modulation M and a
demodulation D path for the associated satellite com-
munication channel. The modulation path M comprises
avoice detector VD, an encoder ENC, a modulator MOD
and a switch SW6. The demodulation path DM of the
voice channel card comprises a carrier detection unit
CD, a demodulator DEM, a decoder DEC and a further
switch SW7. Operation of the components in the mod-
ulation and demodulation path is controlled by the con-
trol unit 300 as will be described below.

[0100] As the voice channel card VC1 is to be used
only for receiving the first satellite communication chan-
nel SC1 which is dedicated to the hub or conference
control station 10', the modulation path of the voice
channel card VC1 is deactivated or not used.

[0101] The modulation path input M, of the voice
channel card VC2 or VC3 is coupled, via a splitter 201
of conventional form, to the microphone 260 via the am-
plifier 261 and the switch SW3 as described above with
reference to Figure 5. The demodulation path output Dg
of each of the three voice channel cards VC1, VC2 and
VC38is input to the mixer to 230 as described above with
reference to Figures 3 and 4. The mixer 230 provides
an output to the loudspeaker 250 via the variable ampli-
fier 240 as described above.

[0102] The modulation path outputs M, of the voice
channel cards VC2 and VC3 and the demodulation path
inputs D, of all three voice channel cards VC1, VC2 and
VC3 are coupled by a conventional combiner/divider or
a multiplexing/ demultiplexing unit 302 and the interfa-
cility frequency link IFL to the outdoor unit ODU. Al-
though shown separately in Figure 11, generally the os-
cillator OSC will be provided in the combiner/divider
302.

[0103] The unit 302 further accommodates a synthe-
sised down converter. The second down conversion is
performed to allow both the transmit and receive signals
and the dc signal for the outdoor unit to be transferred
through a single coaxial cable interfacility frequency link
IFL. For aspects of the IFL reference may be made for
example to Japanese patent 4-66413, the whole con-
tents of which are hereby incorporated by reference.
[0104] The indoor unit IDU also comprises a common
signalling channel card CSC of known form which, al-
though not shown, like the voice channel cards, com-
prises modems and codecs under the control of a con-
trol unit. The common signalling channel card CSC en-
ables data to be transmitted to and received from the
conference station on the dedicated data communica-
tionchannel D1, D2 or D3 etc (indicated as D1 in Figures
11 and 12).

[0105] A local operator control panel LT is provided
integral with or external to the indoor unit IDU. The op-

EP 0 761 062 B1

10

15

20

25

30

35

40

45

50

55

13

24

erator panel will generally include an on/off switch for
controlling activation or deactivation of the conference
station together with status indicators for indicating
whether the conference station is operating correctly
and, for example, whether, as discussed above, the hub
has intervened to disconnect the conference station for
any reason. The control unit 300 of each voice channel
card VC communicates with the data channel card CSC
on line CSL, with the control units of other voice channel
cards on line OVC and, via the combiner/divider (302),
with the control panel LT on line LTL.

[0106] Figure 12 is a block schematic diagram similar
to Figure 11 showing parts of the control station 10'. For
simplicity, the divider/combiner DIV/COM, the controller
PDC, the network management system NMS and the
conference selection panel 13 are omitted from Figure
12. The outdoor unit RFU is shown simply as a block as
it will be similar to the outdoor unit shown in Figure 11.
In the case of the control station, the modulation path
for the voice channel cards VC2 and VC3 and the de-
modulation path for the voice channel card VC1 are not
required and are therefore rendered inactive or even
omitted. Inactivation may be achieved by, for example,
causing the switches SW6 and SW7 to be permanently
opened or closed as is appropriate.

[0107] Instabilities in oscillators and Doppler shift ef-
fects due to relative movement between the satellite and
the conference stations may cause the satellite commu-
nication and data channel frequencies to vary. In the
present example, the demodulators used are of the
E8196 VO CH card type produced by NEC of Tokyo,
Japan and described in a paper entitled "Burst mode
SCPC modem with high coding gain FEC" by Namiki,
Ohtani and Yasuda published in the Proceedings of the
IEEE International Conference on Communications,
June 22-25 1986 Toronto Canada at pages 179210 1796
and disclosed in US Patent no. 4967413 and in Europe-
an Patent Application No. 95120679.6, for example.
These enable quick lock on to the incoming satellite
communication channels despite such frequency varia-
tions. In addition, the outdoor unit ODU/RFU uses one
of the available satellite channels, generally the out-
bound data channel OB, as a reference signal. Any error
in the frequency of the return of this reference signal is
determined by the control unit of the appropriate chan-
nel card, in this case the CSC channel card. Any differ-
ence between these two signals is fed back to respec-
tive voltage controlled oscillators of the transmission
and reception paths of the conference station to adjust
the frequencies accordingly.

[0108] The structure of the signal supplied by the
VSAT is illustrated diagrammatically in Figure 13b. As
shown, the signal comprises a preamble PRE, including
a VSAT identification, a unique 32 bit word W as dis-
cussed in, for example, US Patent no. 4967413, 24 con-
trol bits C for standard exchange of information between
conference stations, a 640 bit voice signal VOICE, a
number of dummy bits DU and then four auxiliary bits
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AUX indicating either termination of the signal or con-
tinuance in another section which repeats the unique
word, control, voice, dummy and auxiliary bits discussed
above. The number of dummy bits depends on the for-
ward error coding technique used.

[0109] The operation of the conference station shown
in Figure 11 will now be described. In the interests of
simplicity, the operation of the conference station with
respect to transmission on the second and third chan-
nels SC2 and SC3, the operation of the conference sta-
tion with respect to reception of signals on channels SC2
and SC3 and the monitoring and control functions of the
conference station will be described separately with re-
spect to the respective flow charts shown in Figures 14
to 17. It will, however, be appreciated that the confer-
ence station is generally carrying out all these functions
at the same time. The operation of the conference sta-
tion with respect to receipt of signals from the hub 10'
on channel SC1 will not be described as the conference
stations are arranged always 1o receive these signals
and enabled unimpeded access by the hub.

[0110] Figure 14 is aflow chart showing the control of
the modulation path of the voice channel card VC2.
[0111] As shown in Figure 14, the modulation path of
the voice channel card VC2 is, for the purposes of this
explanation, initially considered to be enabled at step
S30 awaiting voice activation. If the control unit of the
voice channel card VC2 determines at step S31 that a
signal is being received by the channel detector of the
corresponding demodulation path in the absence of
voice detection by the voice detector VD, then the mod-
ulation path is disabled at step S32 by opening the
switch SW6. When the end of this demodulation is de-
termined at step S33, the modulation path returns to the
enabled state and the switch SW6 is closed.

[0112] When a voice signal is detected by the voice
detector VD as indicated by step S34, the voice signal
is encoded, modulated and supplied to the outdoor unit
for up conversion and transmission and, as indicated at
step S35, the control unit is in a state checking for col-
lisions. If the control unit determines at step S36 that the
carrier detector CD does not detect the return of the con-
ference station's own identification within a predeter-
mined time limit as discussed above with reference to
Figures 4 to 6, then the control unit disables voice trans-
mission along the modulation path by opening the
switch SW6 at step S37 and issues a warning to the par-
ticipants at this conference station by, for example, ac-
tivating a buzzer or a flashing light on the local control
panel LT until it is determined at step S38 that the voice
activation has stopped. The modulation path then re-
mains in the disabled state SS2 with the switch SW6
opened until the end of the modulation is determined at
step S33 by the carrier detector CD.

[0113] If the conference station's own identification is
determined at step S36, then transmission of the voice
signal is continued as indicated by step S39 until a
pause is detected at step S40. If the pause is determined
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to be greater than a hangover time ht (typically 200 to
500 milliseconds) at step S41, the control unit deter-
mines that the participant has finished speaking and re-
turns the modulation path to the enabled state indicated
by step S30. The hangover time is arranged to be suf-
ficient to avoid natural pauses within speech causing the
conference station to lose the communication channel.
[0114] If a voice signal is detected at step S42 when
the modulation path of the voice channel card VC2 is in
the disabled state indicated by step S32, then the control
unit determines at step S43 that the conference station
is probably transmitting on the other voice channel card
VC3 and remains in an idle state until the end of the
voice signal at step S44 when the modulation path of
the voice channel card VC2 returns to the disabled state
indicated by step S32.

[0115] As shown in Figure 15, the voice channel card
VC3is initially considered to be in an enabled state S50
in which it's switch SW6 is closed. If the second satellite
communication channel SC2 is determined not to be oc-
cupied by another conference participant at step S51,
then the modulation path of the voice channel card VC3
is disabled by opening the switch SW6 (step S52) until
it is determined at step S53 that the second satellite
communication channel is occupied, when the voice
channel card VC3 returns to the enabled state S50.
When the voice channel card VC3 is in the disabled
state indicated by step S52 and a voice signal is detect-
ed by the voice detector VD at step S54, the control unit
places the voice channel card VC3 in the idle state (step
S55) indicating that transmission is occurring on the oth-
er channel SC2 until the end of the voice signal is de-
termined at step S56 when the voice channel card VC3
is returned to the enabled state (550).

[0116] If the second channel is determined to be oc-
cupied at step S51 and demodulation is also detected
on the third satellite communication channel SC3 at step
857 in the absence of a voice signal being detected by
the voice detector VD of the voice channel card VC3,
then the modulation path of the voice channel card VC3
is disabled at step S58 until the end of the demodulation
is determined at step S59. If a voice signal is detected
at step S60, then the control unit 200 determines that
both the second and third satellite communication chan-
nels SC2 and SC3 are occupied and causes a warning
to be issued (step S61) to the participant indicating that
both channels SC2 and SC3 are occupied until the con-
trol unit 200 determines at step S62 that the voice de-
tector VD is no longer detecting a voice signal when the
card is returned to the disabled state S58.

[0117] If the carrier detector CD of the voice channel
card VC3 does not detect an incoming signal on its com-
munication channel at step S57, then the voice channel
card VC3, under the control of its control unit 200, pro-
ceeds to carry out steps S34a to S41a analogous to
steps S34 to S41 described above.

[0118] As will be appreciated from the above, a con-
ference station 20y preferentially selects the voice chan-
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nel card VC2, that is the second satellite communication
channel. If it determines that this satellite communica-
tion channel is occupied by another participant, then
transmission is effected on the third satellite communi-
cation channel under the control of the voice channel
card VC3 unless that channel too is occupied. If both
the second and third communication channels are oc-
cupied by other participants, then a warning signal is giv-
en to the conference station participant to indicate that
he cannot speak at the present time. A warning is sim-
ilarly indicated if the return of the conference partici-
pant's own voice signal is not detected within a prede-
termined time limit, indicating either a collision or lack
of reception by the satellite or the VSAT for some rea-
son.

[0119] Figure 16 is a flow chart illustrating the demod-
ulation function of the voice channel cards VC2 and
VC3. The demodulation path is initially considered to be
in an enabled state with the switch SW7 closed as indi-
cated by step S60. Once the carrier detector CD detects
an incoming signal, and the control unit 200 determines
that it has been correctly synchronised and acquired at
step S61, taken the control unit 200 checks to determine
whether a voice signal is being detected by its own voice
detector VD at step S62. If so, and the carrier detector
CD is not receiving the return of its own signal, an alarm
is generated at step S64 as described above with refer-
ence to Figures 14 and 15 until the end of the voice sig-
nal (step S64). If the return of the participants own iden-
tification signal has been correcily identified, then the
switch SW7 is opened (step S65) until the end of the
voice signal (step S66) so as to disable the demodula-
tion path to prevent the participant receiving an echo of
his own voice.

[0120] |If a received signal is not a return of the con-
ference station's own signal, switch SW7 is kept closed
to enable reception of the signal at step S67. When the
control unit 300 determines, from the state of the carrier
detector CD, the end of an incoming signal from another
conference station (step S68), the demodulation path
returns to the enabled state S60 awaiting an incoming
signal.

[0121] As indicated above, each conference station
also communications with the hub in known fashion via
data communication channels, with each conference
station receiving the same outbound communication
channel OB from the conference control station utilising
a Time Division Multiplexing method well known in the
art and each conference station transmittingto the same
inbound communication channel 1B utilising a Time Di-
vision Multiple Access method well known inthe art. The
control unit 300 also exchanges information and data
with the local operator control panel LT via line LTL and
with other control units 300 of the conference station on
line OVC.

[0122] Data communications on the data channels
are received from and supplied to the control unit 300
via the line CSL. As shown in Figure 17, the control unit
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of the CSC channel card is, for the ease of explanation,
initially considered to be in a waiting state (step S70)
monitoring for receipt of a control package from the hub
on the demodulation path and for signals from the voice
channel cards VC2 and VC3 indicating either an alarm
or the fact that the conference station is transmitting.
[0123] Inthe event that an alarm has been generated
by the conference station (step S71) or the conference
station has been transmitting for greater than ten sec-
onds (step S72), then the control unit of the CSC voice
channel card activates its modulation path and prepares
a general status packet at step S73.

[0124] When the control unit of the SC channel card
determines at step S74 that a control packet has been
received from the hub it determines whether the control
information requires a change of frequency (step S75),
a change of state of the conference station or one of its
voice channel cards (that is enabling the conference sta-
tion or a voice channel card if it is disabled or vice versa)
at step S76 or a health check (step S77). A frequency
or state change, as the case may be, is carried out at
step S78 or S79. Reference may be made to US Patent
No. 4965857 with respect to changing of channel fre-
quencies.

[0125] When the control unit of the CSC channel card
determines that a health check has been requested at
step S77, then a general status packet is prepared at
step S73 as discussed above to supply to the hub, in
known manner, information concerning the operational
status of the conference station. Once ready at step
880, a general status packet is transmitted by the mod-
ulation path of the CSC channel card and the outdoor
unit ODU on the data channel associated with the con-
ference station as indicated at step S81. Once transmis-
sion is confirmed as being OK at step S82 by, for exam-
ple, receipt of an acknowledgement signal from the hub
on the return data channel, then the control unit of the
CSC voice channel card returns to the waiting state.
[0126] As willbe appreciated, the conference stations
have no control over the receipt of signals on the first
satellite communication channel, so ensuring that the
hub can always communicate with any of the confer-
ence stations. Similarly, the hub always receives signals
on each of the three satellite communication channels
for each conference group and, as discussed above with
reference to Figure 4 10 9, receives a mix of all commu-
nications in that conference group.

[0127] Also as discussed above with reference to Fig-
ures 4 to 9, the hub may have a separate group of three
voice channel cards for each conference group so ena-
bling the hub to monitor simultaneously all existing con-
ference groups.

[0128] As will be appreciated from Figure 17, the data
channels enable the hub to control changing of the sat-
ellite communication channels associated with a partic-
ular conference station enabling the hub to move that
conference station between conference groups as dis-
cussed in the first embodiment with reference to, for ex-
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ample, Figure 7. It will also be appreciated that confer-
ence groups may also be coupled together in this em-
bodiment in the manner described with reference to Fig-
ures 8 and 9 above.

[0129] Although the arrangements described above
with reference to Figures 310 6 and 9 to 17 avoid a par-
ticipant hearing a direct echo of his own signal by dis-
connecting the return of his own signal from the mix sup-
plied to his loudspeaker, further echo problems may
arise if two participants at difference conference stations
are communicating at the same time. Thus, the voice
signal received from a first conference station by a sec-
ond conference station may be picked up by the micro-
phone of the second conference station and retransmit-
ted to the first conference station. Although, in practice,
this signal will be significantly attenuated by 20 dB or
more, it may still be disturbing to the participants. In or-
der to deal with this problem, a further echo canceller
may be provided between the indoor unit IDU and the
audio mixer 230 which adds to the voice communication
from the participant at that conference station, the in-
coming signal received from the other conference sta-
tion 180° out of phase with the incoming signal so that
these two signals destructively interfere and the other
conference participant does not receive an eco of his
own signal. This may be achieved using known means
as used in conventional 4-wire terrestrial conference
systems.

[0130] Although the above-described embodiments
propose that a conference group have available three
satellite communication channels, one permanently as-
signed to the hub or a chairman and two available to the
conference stations, the present invention may also be
applied to a conference system in which more satellite
communication channels are available to the confer-
ence stations, for example 3, 4 or 5 communication
channels may be made available. Also, the present in-
vention may be applied to conference systems wherein
the hub or chairman does not have unimpeded access
to the conference, for example where only the second
and third satellite communication channels mentioned
above are available and may be used by any of the con-
ference stations and the conference control station.
Similarly, the present invention may be applied to sys-
tems wherein only one satellite communication channel
is available to the conference participants, with or with-
out a separate unimpeded access satellite communica-
tion channel for a controller or chairman at the hub, for
example. It should also be appreciated that, where an
unimpeded access satellite communication channel is
provided to a conference group, it may not necessarily
be allocated to the hub but could be allocated to a con-
ference station, possibly on a rota basis. If this is desir-
able, then the conference stations would be modified to
enable voice transmission and reception on, in the ex-
amples described above all three satellite communica-
tion channels with access to transmission via one of the
voice channel cards being available to only one of the
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conference station, for example under software control
from the hub via the CSC channel card.

[0131] It should, of course, be appreciated that al-
though the presentinvention has been described for use
in a broadcasters satellite conferencing system, the
present invention may be utilised in any circumstances
where conferencing or other communication facilities
are required between participants located at different lo-
cations within the footprint of a communication satellite.
[0132] As indicated above, commercially available
components may be used in the described system.

Claims

1. A conference station for use in a system for ena-
blinga conference by satellite using at least one sat-
ellite communication channel, said conference sta-
tion comprising:

means (211,221; 212,222; VC2; VC3) for re-
ceiving communications on at least one satel-
lite communication channel having a given fre-
quency;

means (272,282; 273,283; VC2; VC3) for trans-
mitting communications on at least one satellite
communication channel having a given fre-
quency,

characterised by means (210,SW4;
300,SW8) for controlling access from the confer-
ence station to the at least one satellite communi-
cation channel available for fransmissions from the
conference station comprising means (210; CD) for
detecting whether a communication is being re-
ceived on said satellite communication channel,
means (210; 300) for determining that a satellite
communication channel is free for use or unoccu-
pied when the detecting means does not detect a
communication from another conference station on
said channel, and means (210,SW4; 300,SW86) for
enabling transmission by the transmitting means of
a satellite communication on said communication
channel when said communication channel is de-
termined to be free;

means (210; CSC) responsive to a data signal
received on a satellite data channel from a con-
ference control station (10; 10') for controlling
the satellite communication receiving means
(211,221; 212,22; VC2; VC3) to adjust the sat-
ellite communication channel frequency or fre-
quencies on which the receiving means is ar-
ranged to receive communications; and

means (210; CSC) responsive to a data signal
received on a satellite data channel from a con-
ference control station (10; 10') for controlling
the satellite communication transmitting means
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(211,221; 212,22; VC2; VC3) to adjust the sat-
ellite communication channel frequency or fre-
quencies on which the transmitting means is ar-
ranged to transmit communications.

A conference station according to claim 1, wherein
the receiving means (211,221; 212,222; VC2; VC3)
is arranged to receive communications on at least
two communication channels and the access con-
trolling means (210,SW4; 300,SW6) is arranged to
select one of the at least two communication chan-
nels for a transmission.

A conference station according to claim 2, wherein
the access controlling means (210,SW4; 300,SW6)
is arranged to select one communication channelin
preference to another when both or at least two
communication channels are unoccupied.

A conference station according to any one of the
preceding claims, comprising means
(210,SW1,SW2; 300,SW?7) for inhibiting an echo of
a communication sent by the conference station.

A conference station according to claim 4, wherein
the means (210,SW1,SW2; 300,SW7) for inhibiting
an echo of a communication sent by the conference
station is arranged to detect reception by the receiv-
ing means of return of a communication sent by the
conference station.

A conference station according to claim 5, wherein
the inhibiting means (210,SW1,SW2; 300,SW7) is
arranged to disconnect the conference station from
a communication channel carrying a return of a
communication sent by the conference station.

A conference station according to any one of the
preceding claims, comprising means (213,223) for
receiving a communication on at least one commu-
nication channel not available for transmission from
the conference station.

A conference station according to any one of the
preceding claims, comprising means (210; 300) for
checking whether a transmission from that confer-
ence station is received.

A conference station according to any one of the
preceding claims, comprising a respective modulat-
ingmeans (282,283; MOD) for each communication
channel on which the station is arranged to transmit.

A conference station according to claim 1, wherein
the receiving means is arranged to receive signals
on a first satellite communication channel and a
number of further satellite communication channels
allocated to the station, the receiving means com-
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prising a respective demodulating means (211,221;
DEM) for each satellite communication channel; the
transmitting means is arranged to transmit signals
on any of the allocated further satellite communica-
tion channels, the transmitting means comprising a
respective modulating (282,283; MOD) means for
each allocated further satellite communication
channel.

A conference station accordingto claim 10, wherein
the determining means (210; 300) is arranged to
control the receiving means to inhibit reception by
a participant at the station of a return of a signal
transmitted by the station.

A conference station according to any one of the
preceding claims, wherein the transmitting means
is arranged to be voice-activated.

A conference station according to any one of the
preceding claims, comprising means for changing
the communication channel(s).

A voice channel card for use in a conference station
in accordance with claim 1, comprising:

means for controlling access to the satellite
communication channel comprising:

means (CD) for detecting whether a communi-
cation is being received on the satellite commu-
nication channel,

means (300) for determining that the satellite
communication channel is free for use whenthe
detecting means does not detect a communi-
cation from another conference station on that
channel, and

means (300,MOD,SW6) for enabling transmis-
sion by the conference station of a communi-
cation on the satellite communication channel
when that communication channel is deter-
mined to be free.

A card according to claim 14, further comprising
means (300,SW?7) for inhibiting an echo of a com-
munication enabled by the enabling means.

A card according to claim 15, wherein the means
(800,SW?7) for inhibiting an echo is arranged to de-
tect the return of a communication enabled by the
enabling means.

A card according to claim 16, wherein the inhibiting
means (300,SW?7) is arranged to disconnect a com-
munication channel carrying a return of a commu-
nication enabled by the enabling means.

A voice channel card (VC) for use in a conference
station in accordance with claim 1, comprising:
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voice detection means (VD) for detecting a
voice signal from a participant at the confer-
ence station;

means (ENC,MOD) for encoding and modulat-
ing the voice signal and first switch means
(SWB) for supplying the encoded and modulat-
ed signal to means for transmitting a communi-
cation signal on a satellite communication
channel;

means (CD) for detecting a signal received on
the same communication channel;

means (DEM,DEC) for demodulating and de-
coding the received signal;

second switch means (SW7) for supplying the
demodulated and decoded signal to the partic-
ipant at the conference station; and

control means (300) for controlling operation of
the first switch means (SW6) to inhibit transmis-
sion of a signal by the participant at the confer-
ence station when a signal from another con-
ference station using that communication chan-
nel is detected and for controlling operation of
the second switch means (SW7) to inhibit sup-
ply of a received signal to the participant when
the control means determines that the received
signal is the return of a signal transmitted by
the conference station.

A conference station comprising at least two voice
channel cards (VC) in accordance with claim 18
with each voice channel card being arranged to re-
ceive and transmit signals to be communicated on
a respective communication channel.

A conference station according to claim 19, further
comprising a further voice channel card comprising
means for demodulating and decoding a signal re-
ceived on another communication channel different
from the communication channels on which the at
least two voice channel cards are arranged to trans-
mit and receive signals.

A system for enabling a conference by satellite
communication, comprising a plurality of confer-
ence stations (20,20',20") in accordance with any
one of claims 1 to 13, 19 and 20 or a plurality of
conference stations having at least one voice chan-
nel card (VC) in accordance any one of with claims
14 1o 18.

A system in accordance with claim 21, further com-
prising a conference control station (10) arranged
to transmit signals on a given satellite communica-
tion channel to the conference stations which are
arranged to receive but not transmit signals on the
given satellite communication channel.

A system for enabling a conference by satellite
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communication, comprising a conference control
station (10) and a number of conference stations
(20,20',20") according to any one of claims 1 to 13,
the conference stations forming at least one group
of conference stations, the control station having
means (271) for transmitting signals on a first sat-
ellite communication channel (N1) allocated to the
at least one group of conference stations, the trans-
mitting means (272,282; 273,283,VC2; VC3) of
each conference station of the at least one group
being arranged to transmit signals on any of a given
number of further satellite communication channels
(N2, N3) allocated to the group, the number of fur-
ther satellite communication channels allocated to
the group being small compared to the number of
conference stations in the system, the conference
control station havingmeans (212,222; 213,223) for
receiving signals on the further satellite communi-
cation channels allocated to the group, and the re-
ceiving means (211,221; 212,222,VC2; VC3) of
each conference station of the group being ar-
ranged to receive signals on the first satellite com-
munication channel (N1) allocated to the group from
the control station and on any of the number of fur-
ther satellite communication channels (N2,N3) allo-
cated to the group from any other conference sta-
tions of the group.

A system according to claim 23, wherein the given
number of further satellite communication channels
(N2,N3) allocated to the group of conference sta-
tions is two.

A system according to any one of claims 22 to 24,
wherein the conference control station comprises
means (12,13) for forming a plurality of groups of
the conference stations and means (12,13) for allo-
cating different communication channels to different
groups.

A system according to any one of claims 22 to 24,
wherein the conference stations (20,20',20") form
at least two conference groups and the conference
stations in different conference groups are arranged
to transmit and receive signals on different allocat-
ed further communication channels.

A system according to claim 26, wherein the trans-
mitting means (271,281) of the conference control
station (10) is arranged to transmit signals on differ-
ent first communication channels (N1,M1,L1,K1) al-
located to different groups of conference stations
and the receiving means (211,221; 212,222; VC2;
VC3) of each conference station of a group is ar-
ranged to receive signals from the control station
(10) on only the one of the first communication
channels allocated to that group.
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A system according to any one of claims 23 to 27,
wherein the conference control station (10) com-
prises means (12,13) for moving conference sta-
tions from one conference group to another.

A system according to any one of claims 25 to 28,
wherein the conference control station (10) com-
prises means (13) for coupling two or more confer-
ence groups together to enable communication be-
tween conference groups via the conference con-
trol station.

A system according to claim 29, wherein the cou-
pling means comprises an n-1 matrix.

Patentanspriiche

1.

Konferenzstation zur Verwendung in einen System
zum Erméglichen einer Konferenz durch einen Sa-
telliten unter Verwendung mindestens eines Satel-
litenubertragungskanals, wobei das Konferenzsy-
stem umfaBt:

Einrichtungen (211,221; 212,222; VC2; VC3)
zum Empfangen von Ubertragungen auf min-
destens einem Satellitenlbertragungskanal,
der eine gegebene Frequenz aufweist;
Einrichtungen (272,282; 273,283; VC2; VC3)
zum Senden von Ubertragungen auf minde-
stens einem Satellitenlbertragungskanal, der
eine gegebene Frequenz aufweist,

gekennzeichnet durch Einrichtungen (210,SW4;
300,SW6) zum Steuern des Zugriffs von der Kon-
ferenzstation auf den mindestens einen Satelliten-
Ubertragungskanal, der fir Sendungen von der
Konferenzstation verflgbar ist, die aufweisen:

Einrichtungen (210; CD) zum Detektieren, ob
eine Ubertragung auf dem Satelliteniibertra-
gungskanal empfangen wird, Einrichtungen
(210; 300) zum Feststellen, daB3 ein Satelliten-
Ubertragungskanal zur Verwendung frei oder
unbelegt ist, wenn die Detektionseinrichtungen
keine Ubertragung von einer anderen Konfe-
renzstation auf dem Kanal detektieren, und
Einrichtungen (210,SW4; 300,SW6) zum Frei-
geben einer Sendung durch die Sendeeinrich-
tungen einer Satellitentbertragung auf dem
Ubertragungskanal, wenn festgestellt wird, das
der Ubertragungskanal frei ist;

Einrichtungen (210; CSC) die auf ein Datensi-
gnal ansprechen, das auf einem Satellitenda-
tenkanal von einer Konferenzsteuerstation (10;
10') empfangen wird, zum Steuern der
Satellitenlbertragungsemp-
fangseinrichtungen (211,221; 212, 22; VC2;

10

15

20

25

30

35

40

45

50

55

19

VC3), um die Satellitenibertragungskanal-
frequenz oder -Frequenzen einzustellen, auf
die die Empfangseinrichtungen eingerichtet
sind, um Ubertragungen zu empfangen; und
Einrichtungen (210; CSC), die auf ein Datensi-
gnal ansprechen, das auf einem Satellitenda-
tenkanal von einer Konferenzsteuerstation (10;
101) empfangen wird, zum Steuern der
Satellitenlbertragungssendeeinrichtungen
(211,221; 212,22; VC2; VC3), um die Satelli-
tenubertragungskanalfrequenz oder -Frequen-
zen einzustellen, auf die die Sendeeinrichtun-
gen eingerichtet sind, um Ubertragungen zu
senden.

Konferenzstation nach Anspruch 1, wobeidie Emp-
fangseinrichtungen (211,221; 212,222; VC2; VC3)
eingerichtet sind, Ubertragungen auf mindestens
zwei Ubertragungskanalen zu empfangen, und die
Zugriffssteuereinrichtungen (210,SW4; 300,SW6)
eingerichtet sind, einen der mindestens zwei Uber-
tragungskanale flr eine Sendung auszuwahlen.

Konferenzstation nach Anspruch 2, wobei die Zu-
griffssteuereinrichtungen (210,SW4; 300,SW6) ein-
gerichtet sind, um einen Ubertragungskanal bevor-
zugt gegenlber einem anderen auszuwahlen,
wenn beide oder mindestens zwei Ubertragungska-
nale unbelegt sind.

Konferenzstation nach einem der vorhergehenden
Anspriche, die Einrichtungen (210,SW1,SW2;
300,SW?7) aufweist zum Sperren eines Echos einer
Ubertragung, die durch die Konferenzstation ge-
sendet wird.

Konferenzstation nach Anspruch 4, wobei die Ein-
richtungen (210,SW1,SW2; 300,SW7) zum Sper-
ren eines Echos einer Ubertragung, die durch die
Konferenzstation gesendet wird, eingerichtet sind,
einen Empfang durch die Empfangseinrichtungen
eines Riicklaufs einer Ubertragung, die durch die
Konferenzstation gesendet wird, zu detektieren.

Konferenzstation nach Anspruch 5, wobei die
Sperreinrichtungen (210,SW1,SW2; 300,SW7) ein-
gerichtet sind, die Konferenzstation von einem
Ubertragungskanal zu trennen, der einen Rilcklauf
einer Ubertragung fihrt, die durch die Konferenz-
station gesendet wird.

Konferenzstation nach einem der vorhergehenden
Anspriche, die Einrichtungen (213,223) aufweist
zum Empfangen einer Ubertragung auf mindestens
einem Ubertragungskanal, der nicht zur Sendung
von der Konferenzstation verflgbar ist.

Konferenzstation nach einem der vorhergehenden
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Anspriche, die Einrichtungen (210; 300) aufweist
zum Uberpriifen, ob eine Sendung von jener Kon-
ferenzstation empfangen wird.

Konferenzstation nach einem der vorhergehenden
Anspriche, die jeweilige Modulationseinrichtungen
(282,283; MOD) fiir jeden Ubertragungskanal auf-
weist, auf dem die Station eingerichtet ist zu sen-
den.

Konferenzstation nach Anspruch 1, wobei die Emp-
fangseinrichtungen eingerichtet sind, Signale auf
einem erstem Satellitentbertragungskanal und ei-
ner Anzahl weiterer Satellitenlbertragungskanale
zu empfangen, die der Station zugeordnet sind, wo-
bei die Empfangseinrichtungen jeweilige Demodu-
lationseinrichtungen (211,221; DEM) fiir jeden Sa-
tellitenubertragungskanal aufweisen; die Sende-
einrichtungen eingerichtet sind, um Signale an ir-
gendeinen der zugeordneten weiteren Satelliten-
Ubertragungskanale zu senden, wobei die Sende-
einrichtungen jeweilige Modulationseinrichtungen
(282,283; MOD) fir jeden zugeordneten weiteren
Satellitenlbertragungskanal aufweisen.

Konferenzstation nach Anspruch 10, wobei die
Feststelleinrichtungen (210; 300) eingerichtet sind,
die Empfangseinrichtungen zu steuern, um den
Empfang eines Ricklaufs eines Signals durch ei-
nen Teilnehmer an der Station zu sperren, das
durch die Station gesendet wird.

Konferenzstation nach einem der vorhergehenden
Anspriche, wobei die Sendeeinrichtungen einge-
richtet sind, sprachaktiviert zu werden.

Konferenzstation nach einem der vorhergehenden
Anspriche, die Einrichtungen zum Wechseln des
(der) Ubertragungskanals (-kanéle) aufweist.

Sprachkanalkarte zur Verwendung in einem Konfe-
renzstation nach Anspruch 1, die aufweist:
Einrichtungen zum Steuern des Zugriffs auf einen
Satellitenlbertragungskanal, die aufweisen:

Einrichtungen (CD) zum Detektieren, ob eine
Ubertragung auf dem Satelliteniibertragungs-
kanal empfangen wird,

Einrichtungen (300) zum Feststellen, da3 der
Satellitenlbertragungskanal zur Verwendung
freiist, wenn die Detektionseinrichtungen keine
Ubertragung von einer anderen Konferenzsta-
tion auf jenem Kanal detektieren, und
Einrichtungen (300,MOD,SW86) zum Freigeben
einer Sendung durch die Konferenzstation ei-
ner Ubertragung auf dem Satelliteniibertra-
gungskanal, wenn festgestellt wird, daf3 jener
Ubertragungskanal frei ist.
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Karte nach Anspruch 14, die ferner Einrichtungen
(800,SW7) aufweist zum Sperren eines Echos einer
durch die Freigabeeinrichtungen freigegebenen
Ubertragung.

Karte nach Anspruch 15, wobei die Einrichtungen
(800,SW7) zum Sperren eines Echos eingerichtet
sind, den Riicklauf einer durch die Freigabeeinrich-
tungen freigegebenen Ubertragung zu detektieren.

Karte nach Anspruch 16, wobeidie Sperreinrichtun-
gen (300,SW7) eingerichtet sind, einen Ubertra-
gungskanal zu unterbrechen, der einen Ricklauf ei-
ner durch die Freigabeeinrichtungen freigegebe-
nen Ubertragung fihrt.

Sprachkanalkarte (VC) zur Verwendung in einer
Konferenzstation nach Anspruch 1, die aufweist:

Sprachdetektionseinrichtungen (VD) zum De-
tektieren eines Sprachsignals von einem Teil-
nehmer an der Konferenzstation; Einrichtun-
gen (ENC,MOD) zum Codieren und Modulie-
ren des Sprachsignals und erste Schalterein-
richtungen (SW6) zum Liefern des codierten
und modulierten Signals an Einrichtungen zum
Senden eines Ubertragungssignals auf einem
Satellitenlbertragungskanal;

Einrichtungen (CD) zum Detektieren eines Si-
gnals, das auf demselben Ubertragungskanal
empfangen wird,;

Einrichtungen (DEM,DEC) zum Demodulieren
und Decodieren des empfangenen Signals;
zweite Schaltereinrichtungen (SW7) zum Lie-
fern des demodulierten und decodierten Si-
gnals an den Teilnehmer an der Konferenzsta-
tion; und

Steuereinrichtungen (300) zum Steuern der
Operation der ersten Schaltereinrichtungen
(SW8), um eine Sendung eines Signals durch
den Teilnehmer an der Konferenzstation zu
sperren, wenn ein Signal von einer anderen
Konferenzstation, die jenen Ubertragungska-
nal verwendet, detektiert wird, und zum Steu-
ern der Operation der zweiten Schaltereinrich-
tungen (SW7), um eine Lieferung eines emp-
fangenen Signals an den Teilnehmer zu sper-
ren, wenn die Steuereinrichtungen feststellen,
daB das empfangene Signal der Ricklauf eines
Signals ist, das durch die Konferenzstation ge-
sendet wird.

Konferenzstation, die mindestens zwei Sprachka-
nalkarten (VC) nach Anspruch 18 aufweist, wobei
jede Sprachkanalkarte eingerichtet ist, Signale zu
empfangen und zu senden, die an einen jeweiligen
Ubertragungskanal libertragen werden sollen.
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Konferenzstation nach Anspruch 19, die ferner eine
weitere Sprachkanalkarte aufweist, die Einrichtun-
gen aufweist zum Demodulieren und Decodieren
eines Signals, das auf einem anderen Ubertra-
gungskanal empfangen wird, der sich von den
Ubertragungskandlen unterscheidet, auf denen die
mindestens zwei Sprachkanalkarten eingerichtet
sind, um Signale zu senden und zu empfangen.

System zum Erméglichen einer Konferenz durch
Satelliten-Ubertragung, das mehrere Konferenz-
stationen (20,201,20") nach einem der Anspriiche
1 bis 13, 19 und 20 oder mehrere Konferenzstatio-
nen, die mindestens eine Sprachkanalkarte (VC)
nach einem der Anspriche 14 bis 18 aufweisen,
aufweist.

System nach Anspruch 21, das ferner eine Konfe-
renzsteuerstation (10) aufweist, die eingerichtet ist,
Signale auf einem gegebenen Satellitenibertra-
gungskanal an die Konferenzstationen zu senden,
die eingerichtet sind, Signale auf dem gegebenen
Satellitenlbertragungskanal zu empfangen, jedoch
nicht zu senden.

System zum Erméglichen einer Konferenz durch
Satellitenlbertragung, das eine Konferenzsteuer-
station (10) und eine Anzahl von Konferenzstatio-
nen (20,201,2011) nach einem der Anspriche 1 bis
13 aufweist, wobei: die Konferenzstationen minde-
stens eine Gruppe von Konferenzstationen bilden,
die Steuerstation Einrichtungen (271) zum Senden
von Signalen an einen ersten Satellitenibertra-
gungskanal (N1) aufweist, der zu der mindestens
einen Gruppe von Konferenzstationen zugeordnet
ist, die Sendeeinrichtungen (272,282; 273,283,
VC2; VC3) jeder Konferenzstation der mindestens
einen Gruppe eingerichtet sind, Signale an irgend-
einen einer gegebenen Anzahl von weiteren Satel-
litenubertragungskanéalen (N2, N3) zu senden, die
der Gruppe zugeordnet sind, die Anzahl weiterer
Satellitenlbertragungskanéle, die der Gruppe zu-
geordnet sind, klein im Vergleich mit der Anzahl von
Konferenzstationen im System ist, die Konferenz-
steuerstation Einrichtungen (212,222; 213,223)
aufweist zum Empfangen von Signalen auf den wei-
teren Satellitenlbertragungskanélen, die der Grup-
pe zugeordnet sind, und die Empfangseinrichtun-
gen (211,221; 212,222, VC2; VC3) jeder Konferenz-
station der Gruppe eingerichtet sind, Signale auf
dem ersten Satellitenlbertragungskanal (N1), der
der Gruppe zugeordnet ist, von der Steuerstation
und auf irgendeinem der Anzahl der weiteren Sa-
tellitenubertragungskanale (N2, N3), die der Grup-
pe zugeordnet sind, von irgendwelchen anderen
Konferenzstationen der Gruppe zu empfangen.

System nach Anspruch 23, wobei die gegebene An-
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zahl weiterer Satellitenlbertragungskanale
(N2,N3), die der Gruppe der Konferenzstationen
zugeordnet sind, zwei ist.

System nach einem der Anspriiche 22 bis 24, wobei
die Konferenzsteuerstation Einrichtungen (12,13)
aufweist zum Bilden mehrerer Gruppen der Konfe-
renzstationen und Einrichtungen (12,13) zum Zu-
ordnen unterschiedlicher Ubertragungskandle zu
unterschiedlichen Gruppen.

System nach einem der Anspriiche 22 bis 24, wobei
die Konferenzstationen (20,20',20") mindestens
zwei Konferenzgruppen bilden und die Konferenz-
stationen in unterschiedlichen Konferenzgruppen
eingerichtet sind, Signale auf unterschiedlichen zu-
geordneten weiteren Ubertragungskanélen zu sen-
den und zu empfangen.

System nach Anspruch 26, wobei die Sendeeinrich-
tungen (271,281) der Konferenzsteuerstation (10)
eingerichtet sind, Signale auf unterschiedlichen
Gruppen erster Ubertragungskandle
(N1,M1,L1,K1) zu senden, die unterschiedlichen
Gruppen von Konferenzstationen zugeordnet sind,
und die Empfangseinrichtungen (211,221; 212,222;
VC2; VC3) jeder Konferenzstation einer Gruppe
eingerichtet sind, Signale von der Steuerstation
(10) auf nur einem der ersten Ubertragungskandle
zu empfangen, die jener Gruppe zugeordnet sind.

System nach einem der Anspriiche 23 bis 27, wobei
die Konferenzsteuerstation (10) Einrichtungen
(12,13) aufweist zum Bewegen von Konferenzsta-
tionen von einer Konferenzgruppe zu einer ande-
ren.

System nach einem der Anspriche 25 bis 28, wobei
die Konferenzsteuerstation (10) Einrichtungen (13)
aufweist zum Zusammenkoppeln von zwei oder
mehr Konferenzgruppen, um eine Ubertragung zwi-
schen Konferenzgruppen ber die Konferenzsteu-
erstation zu erméglichen.

System nach Anspruch 29, wobei die Kopplungs-
einrichtungen eine n-1-Matrix aufweisen.

Revendications

Une station de conférence destinée a étre utilisée
dans un systéme pour permetire une conférence
par satellite en utilisant au moins un canal de com-
munication par satellite, ladite station de conféren-
ce comprenant:

- des moyens (211, 221; 212, 222; VC2; VC3)
pour recevoir des communications sur au
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moins un canal de communication par satellite
ayant une fréquence donnéeg;

- des moyens (272, 282; 273,283, VC2; VC3)
pour émettre des communications sur au moins
un canal de communication par satellite ayant
une fréquence donnée,

caractérisée par des moyens (210, SW4; 300,
SWB) pour contrdler 'accés de la station de confé-
rence & le au moins un canal de communication par
satellite disponible pour des transmissions a partir
de la station de conférence, comprenant des
moyens (210; CD) pour détecter si une communi-
cation est en cours de réception sur ledit canal de
communication par satellite, des moyens (210; 300)
pour déterminer qu'un canal de communication par
satellite est libre de toute utilisation ou bien est inoc-
cupé lorsque les moyens de détection ne détectent
pas de communication en provenance d'une autre
station de conférence sur ledit canal, et des moyens
(210, SW4; 300, SW6) pour permettre I'émission
par les moyens d'émission d'une communication
par satellite sur ledit canal de communication lors-
qu'on détermine que ledit canal de communication
est libre;

- des moyens (210; CSC) sensibles & un signal
de données recu sur un canal de données par
satellite & partir d'une station (10; 10') de con-
trble de conférence pour contréler les moyens
(211, 221; 212,22; VC2; VC3) recevant la com-
munication par satellite pour régler la ou les fré-
quence(s) du canal de communication par sa-
tellite sur laquelle ou lesquelles les moyens de
réception sont accordés pour recevoir des
communications; et

- des moyens (210; CSC) sensibles & un signal
de données recu sur un canal de données par
satellite & partir d'une station (10; 10') de con-
trble de conférence pour contréler les moyens
(211, 221; 212, 22; VC2; VC3) émettant lacom-
munication par satellite, afin de régler laou les
fréquence(s) de canal de communication par
satellite sur laquelle ou lesquelles les moyens
d'émission sont accordés pour émetire des
communications.

Une station de conférence selon la revendication 1,
dans laquelle les moyens récepteurs (211, 221,
212,222; VC2; VC3) sont accordés pour recevoir
des communications sur au moins deux canaux de
communication et les moyens (210, SW4; 300,
SW6) de contréle d'accés sont accordés pour sé-
lectionner I'un parmi les au moins deux canaux de
communication pour une émission.

Une station de conférence selon la revendication 2,
dans laquelle les moyens (210, SW4; 300, SW6)
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contrélant l'accés sont accordés pour sélectionner
un canal de communication de préférence a un
autre lorsque les deux ou au moins deux canaux

sont inoccupés.

Une station de conférence selon I'une quelconque
des revendications précédentes, comprenant des
moyens (210, SW1, SW2; 300, SW7) pour interdire
I'écho d'une communication adressé par la station
de conférence.

Une station de conférence selon la revendication 4,
dans laquelle les moyens (210, SW1, SW2; 300,
SW7) pour interdire I'écho d'une communication
adressée par la station de conférence sont accor-
dés pour détecter la réception par les moyens de
réception du retour d'une communication adressée
par la station de conférence.

Une station de conférence selon la revendication 5,
dans laquelle les moyens d'interdiction (210, SW1,
SW2; 300, SW7) sont disposés pour déconnecter
la station de conférence d'un canal de communica-
tion portant le retour d'une communication adres-
sée par la station de conférence.

Une station de conférence selon I'une quelconque
des revendications précédentes, comprenant des
moyens (213, 223) pour recevoir une communica-
tion sur au moins un canal de communication qui
n'est pas disponible pour I'émission a partir de la
station de conférence.

Une station de conférence selon I'une quelconque
des revendications précédentes, comprenant des
moyens (210; 300) pour vérifier si une émission de-
puis cette station de conférence est regue.

Une station de conférence selon I'une quelconque
des revendications précédentes, comprenant des
moyens respectifs (282, 283; MOD) de modulation
pour chaque canal de communication sur lequel la
station est disposée pour émetire.

Une station de conférence selon la revendication 1,
dans laquelle ; les moyens de réception sont accor-
dés pour recevoir des signaux sur un premier canal
de communication par satellite et sur un certain
nombre d'autres canaux de communication par sa-
tellite qui sont attribués a la station, les moyens de
réception comprenant des moyens respectifs (211,
221; DEM) de démodulation pour chaque canal de
communication par satellite; les moyens d'émission
sont accordés pour émettre des signaux sur I'un
quelconque des autres canaux de communication
par satellite attribués, les moyens d'émission com-
prenant des moyens respectifs (282, 283; MOD) de
modulation pour chaque autre canal de communi-
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cation par satellite.

Une station de conférence selon la revendication
10, dans laquelle les moyens de détermination
(210; 300) sont accordés pour contréler les moyens
d'émission afin d'interdire la réception par un parti-
cipant a la station d'un retour d'un signal émis par
la station.

Une station de conférence selon I'une quelconque
des revendications précédente;, dans laquelle les
moyens d'émission sont disposés pour étre activés
par la voix.

Une station de conférence selon I'une quelconque
des revendications précédentes, comprenant des
moyens pour modifier le canal ou les canaux de
communication.

Une carte de canal de voix destinée a étre utilisée
dans une station de conférence selon la revendica-
tion 1, comprenant:

- des moyens pour contrbler 'accés au canal de
communication par satellite comprenant:

- des moyens (CD) pour détecter si une commu-
nication est en court de réception sur le canal
de communication par satellite,

- des moyens (300) pour déterminer que le canal
de communication par satellite est libre d'utili-
sation lorsque les moyens de détection ne dé-
tectent pas une communication en provenance
d'une autre station de conférence sur ce canal,
et

- des moyens (300, MOD, SW6) pour autoriser
la transmission par la station de conférence
d'une communication sur le canal de commu-
nication par satellite lorsqu'on a déterminé que
ce canal de communication est libre.

Une carte selon la revendication 14, comportant en
outre des moyens (300, SW7) pour interdire I'écho
d'une communication autorisée par les moyens
d'autorisation.

Une carte selon la revendication 15, dans laquelle
les moyens (300, SW7) pour interdire un écho sont
accordés pour détecter le retour d'une communica-
tion autorisée par les moyens d'autorisation.

Une carte selon la revendication 16, dans laquelle
les moyens d'interdiction (300, SW7) sont accordés
pour déconnecter un canal de communication por-
tant un retour d'une communication autorisée par
les moyens d'autorisation.

Une carte (VC) de canal de voix destinée a étre uti-
lisée dans une station de conférence selon la re-
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vendication 1, comprenant:

- des moyens (VD) de détection de voix pour dé-
tecter un signal de voix en provenance d'un
participant a la station de conférence;

- des moyens (ENC, MOD) pour encoder et mo-
duler le signal de voix et des premiers moyens
de commutation (SW6) pour fournir le signal
encodé et modulé & des moyens pour émettre
un signal de communication sur un canal de
communication par satellite;

- des moyens (CD) pour détecter un signal recu
sur le méme canal de communication;

- des moyens (DEM, DEC) pour démoduler et
décoder le signal regu;

- des deuxiémes moyens d'interrupteur (SW7)
pour fournir le signal démodulé et décodé au
participant a la station de conférence,; et

- des moyens de contrdle (300) pour contréler le
fonctionnement des premiers moyens d'inter-
rupteur (SW86) pour interdire I'émission d'un si-
gnal par le participant & la station de conféren-
ce lorsqu'un signal en provenance d'une autre
station de conférence utilisant ce canal de com-
munication est détecté, et pour contrbler le
fonctionnement des deuxiémes moyens d'in-
terrupteur (SW7) pour interdire la fourniture
d'un signal recu au participant lorsque les
moyens de contrble déterminent que le signal
recu constitue le retour d'un signal émis par la
station de conférence.

Une station de conférence comprenant au moins
deux cartes (VC) de canal de communication de
voix selon la revendication 18, chaque carte de ca-
nal de voix étant accordée pour recevoir et pour
émettre des signaux & communiquer sur un canal
respectif de communication.

Une station de conférence selon la revendication
19, comportant en outre une autre carte de canal
de voix comprenant des moyens pour démoduler et
décoder un signal recu sur un autre canal de com-
munication différent des canaux de communication
sur lesquels les au moins deux cartes de canal de
voix sont accordées pour émettre et pour recevoir
des signaux.

Un systéme pour permetire une conférence par
communication par satellite, comprenant une plu-
ralité de stations de conférence (20, 20', 20") selon
I'une quelconque des revendications 1 & 13, 19 et
20, ou une pluralité de stations de conférence ayant
aumoins une carte (VC) de canal de voix selon l'une
quelconque des revendications 14 a 18.

Un systéme selon la revendication 21 comprenant
en outre une station (10) de contréle de conférence
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accordée pour émettire des signaux sur un canal
donné de communication par satellite vers les sta-
tions de conférences qui sont accordées pour rece-
voir mais non pas pour émettre des signaux sur le
canal donné de communication par satellite.

Un systéme pour permetire une conférence par
communication par satellite, comprenant une sta-
tion (10) de contréle de conférence et un certain
nombre de stations (20, 20', 20") de conférence, se-
lon I'une quelconque des revendications 1 2 13, les
stations de conférence formant au moins un groupe
de stations de conférence, la station de contrdle
comportant des moyens (271) pour émettre des si-
gnaux sur un premier canal (N1) de communication
par satellite attribué a le au moins un groupe de sta-
tions de conférences, les moyens d'émissions (272,
282; 273, 283, VC2; VC3) de chaque station de con-
férence du au moins un groupe étant accordés pour
émettre des signaux sur l'un quelconque parmi un
nombre donné d'autres canaux de communication
par satellite (N2, N3) attribués au groupe, le nombre
des autres canaux de communication par satellite
attribués au groupe étant faible comparé au nombre
de stations de conférence dans le systéme, la sta-
tion de contréle de conférence comportant des
moyens (212, 222; 213, 223) pour émettre des si-
gnaux sur les autres canaux de communication par
satellite attribués au groupe, et les moyens de ré-
ception (211, 221; 212, 222, VC2; VC3) de chaque
station de conférence du groupe étant accordés
pour recevoir des signaux sur le premier canal de
communication par satellite (N1) attribué au groupe
a partir de la station de contrdle et sur I'un quelcon-
que parmi le nombre d'autres canaux de communi-
cation par satellite (N2, N3) attribués au groupe a
partir de l'une quelconque des autres stations de
conférence du groupe.

Un systéme selon la revendication 23, dans lequel
le nombre donné d'autres canaux de communica-
tion par satellite (N2, N3) attribué au groupe des
stations de conférence est de deux.

Un systéme selon I'une quelconque des revendica-
tions 22 4 24, dans lequel la station de contréle de
conférence comporte des moyens (12, 13) pour for-
mer une pluralité de groupes des stations de con-
férence et des moyens (12, 13) pour attribuer des
canaux de communication différents a des groupes
différents.

Un systéme selon I'une quelconque des revendica-
tions 22 & 24, dans lequel les stations de conféren-
ce (20, 20', 20") forment au moins deux groupes de
conférence et les stations de conférence dans les
groupes de conférence différents sont accordées
pour émettre et recevoir des signaux sur d'autres
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canaux de communication différents attribués.

Un systéme selon la revendication 26, dans lequel
les moyens d'émission (271, 281) de la station (10)
de contrble de conférence sont accordés pour
émettre des signaux sur des premiers canaux de
communication différents (N1, M1, L1, K1) attribués
ades groupes différents de stations de conférences
et les moyens de réception (211, 221; 212, 222;
VC2; VC3) de chaque station de conférence d'un
groupe sont accordés pour recevoir des signaux de
la station de contrdle (10) uniquement sur celui qui
est le premier des canaux de communication attri-
bués a ce groupe.

Un systéme selon I'une quelconque des revendica-
tions 234 27, dans lequel la station (10) de contrble
de conférence comporte des moyens (12, 13) pour
déplacer les stations de conférence d'un groupe de
conférences a un autre.

Un systéme selon I'une quelconque des revendica-
tions 25 & 28, dans lequel la station (10) de contrble
de conférence comporte des moyens (13) pour cou-
pler ensemble au moins deux groupes de conféren-
ce afin de permettre la communication entre des
groupes de conférence via la station de contréle de
conférence.

Un systéme selon la revendication 29, dans lequel
les moyens de couplage comportent une matrice n-
1.
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FIG. 11
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FIG. 133
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